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CARBIDE’S technical literature 


Cannipe’s technical booklets for ex: imple. are written Properties of Synthetic Organic Chemicals This sum- 


and constantly revised to give vou the latest technical marizes typical properties of more than 350 of Carniper’s 


Information on uses, physical propertios, specilieations, and chemicals for fast reference 


physiological data, Seventeen of these booklets are now You can have these data at your fingertips by checking 


available for you the booklets you want on the coupon below and mailing 


You'll also want to have a copy of the 1996 “Physical it thew, 


1. Aleohols 2. Aldehydes 3. Anhydride 4. Cannowarx Polyethylene Glycols 
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By eliminating entrainment, Yorkmesh 
Demisters installed in your concentrators, 
evaporators and vacuum pans will provide 
one or more of the following benefits: 


Avoid loss of product 

Increase allowable evaporation rates 
Eliminate equipment operation difficulties 
Insure high purity evaporator condensate 
Maintain boiler efficiency at a high level 
Reduce equipment cleaning costs 

Reduce costs of defoaming agents 


Increase life of condensate pumps, vapor 
and condensate lines, by decreasing neces- 
sity of chemical cleanouts. 
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steel, complete with support grids in carbon steel, 
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promptly. Your own maintenance crew can install a 
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evaporation rates, operating pressures, equipment 
dimensions, and preferred materials of construction. 
Our recommendations and price information will 
foliow promptly. 
Send for ‘‘Demisters in Evapor " 


Standard or Triple-H (high efficiency homoge- 
nous herringbone) YORKMESH DEMISTERS are 
available in all materials of construction. 
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F-M Pumps are the standard 


A 


Fairbanks- Morse 6" dual driven fire pump in jet engine testing laboratory. 


Standby against 3500 degrees! 


Full power testing of Navy jet engines creates ex- 
haust heat up to 3500° F. a few feet from highly 
inflammable fuel a constant fire hazard when in 
the confines of the testing laboratory. 

‘To insure positive protection against fire losses, 
Thompson Products Gas Turbine Laboratory, 
Perry, Ohio, has installed a sprinkling system with 
a Fairbanks-Morse 6” dual-driven fire pump 
capable of pumping 1500 gallons per minute. The 


installation is so dependable, so positive that 
prompt approval was given by the authorities 
having jurisdiction. 

Don’t gamble with the heart of your fire-preven- 
tion equipment; insist on F-M pumps with F-M 
power. See your F-M Field Engineer for expert 
assistance, or write Fairbanks, Morse & Co., 
Department CEP-3, 600 South Michigan Avenue, 
Chicago 5, Illinois. 


FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 
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(Split second action 


mall flow control 
6,000 psi 


New achievement by Annin in 
high pressure control and precise 
valve response for Research — 
Development — Process applications 


Annin’s new Model 9460, designed for working pressures 
to 6,000 psi, provides research, pilot plant and process 
control engineers with an extremely responsive small flow 
control valve suitable for low capacity systems. The 
operator will fully stroke in either direction in 0.75 seconds 
or less. New design features include: oO integral 
positioner, open-on-air-failure or close-on-air-failure 
action; 2) Annin’s 600 Series Domotor operator; 
differential area piston, eliminating need for loading 


regulator; 4) universal stuffing box for —400°F to 

750°F; 5] offset globe or angle body design; 6) valve plug 
stem and seat ring common to both globe and angle 
bodies. For reliable fluid control and flexibility 

of application Annin offers the best source 


Model 9461 a ngle body 


Angle bodies are available 


with body sections rotatable 


in increments for piping 


convenience 


for solving any small flow control problem. 


YOURS FOR THE ASKING — 


Complete information and specifications 
are contained in Bulletin No. 9400 
Write for your copy today 


THE ANNIN COMPANY 
DIVISION OF THE ANNIN CORPORATION 
6570 Telegraph Road, Los Angeles 22, California 


VALVES 
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TWO VIEWS ON 


WHY THE ENGINEERING PROFESSION IS NOT 
GETTING THE RECOGNITION IT WANTS 


An educator attributes the engineer's professional status 
problems in part to a rising anti-intellectualism, outlining 
some of its current manifestations. A chemical engineer 
blames the nature of engineering work itself—being one 
step removed from direct contact with human problems, 
the engineer finds it difficult to get public acceptance on 
an equal footing with the physician and lawyer. 


The Engineer and the Climate 
of Opinion 


The modern climate of opinion 
[has been ud to have! four distin 
guishing feature first it 
is in a constant state of change 
econd ince the world is in 
motion, we must, in order to explain 
understand where it came 
going 
third we deal with “brute, irre 
ducible fact 
or philosophic ‘deas, and finally, we 


from and where it 1 
rather than abstractions 
concerned with measure 


are [today | 


ment, with quantity aad size 


The engineer is the product 


of this climate of opinion, and in 
Obviously | 


must assume-responsibility for his part 


turn helps to form it 


e 


In order to do this he must understand 


Is Professional Recognition the Individual’s Problem? 


We hear a lot of talk these days 
about the dissatisfaction of engineer 
and scientists with their professional 
status, or lack thereof. According to 
the findings of the National Industrial 
Conference Board |CEP, 22, Jan. 

many engineer and sciet 
tists are turning toward unions be 
cause they are not satisfied with the 
way their employers are treating them 
On the other hand hear ; engi 
nee! complain that they are not 
treated with the same respect given to 
doctors and lawyer 

Why do engineers want this recog 
nition, and why don't they get it? In 
the first place, it seem pretty 
elementary that all three ot the 
“learned professions” are made up 
largely of people who deal directly 
with the public in their own names 

One thinks of a doctor or lawvet 
as an individual who has acquired con 
siderable personal knowledge and abil 
ity which he can put to work for you 
when you need him. He ts dealing di 
rectly with the public and by law must 
be licensed to protect the public from 
malpractice and lack of professional 
ethics 

Engineers and scientists, however, 
are generally employed by companies, 
although consulting engineers do op 


this climate and be aware of its flaws 
and weaknesses 

Why do science and [engineering | 
play so large a role in our society? 
Why have we become known as a 
technological civilization ? 

We need not rehearse all the inven 
tions of the nineteenth and twentieth 
centuries to emphasize the scientifi 
and technological qualities of our cli 
mate of opinion. The advances of 
these sciences have been little short of 
phenomenal. But as a consequence our 
ociety is a materialistic one 

Now, at the time when the scientist 
and engineer seem to be in control of 
our climate of opinion, there are sign 
of revolt apparent in the rise of anti- 
intellectualism, which takes various 


form The engineer's world 1 


founded upon reason, upon the intel 


Noted and quoted 


lect. Without the abstract 
ind physics, engi- 


ciences, 
without mathemati 
neering would wither and die 
Ever mindful of this need, it behooves 
him then to oppose anti-intellectualism, 
which threatens the life of science, and 
to encourage the growth of abstract 
knowledge, research in the pure 
sciences, the pursuit of truth 
Anti-intellectualism scorn science 
because the latter does not cure all of 
society's ills, because the world does 
not seem to be a better plac e—in short, 
because science has not proved to be 
the panacea it was hoped it would be 
What are these 


movements that seem to be modifying 


anti-intellectual 


the climate of opinion, threatening the 
scientihie viewpoint? 
One is [in connection with] a re 
vival of orthodox, evangelical religion 
The [reaction of many is to 
seek] a new mysticism, a belief in 
supernaturalism, an attempt to return 
to primitive magic. Sects and churches 
that offer the security of a_ well 
ordered heaven and hell are flourish 
ing 
(Continued on page 15) 


erate more im the manner of the lawyer 
Phu when you need engineering 
work, you are usually employing a 
firm, which in turn employs engineers, 
amd the integrity of the firm is your 
protection, More often you are buy 
ing a product which has engineering 
vork behind it rather than actually 
using the engineer talents directly 
ind scientists don't 
work with human ailments, problems, 
amd vagari is do the “learned p*o- 
fession but more with the laws of 
nature and matter, which are not well 
comprehended by the general public 
Niter all, aren't the feelings, actions 
and progre ot people of most sig 
nificance im our civilization? The 


things that the engineers design, 


manufacture, or operate are only 
means to the end. Since engineers and 
cientists are thus one step removed 
from ministering directly to people, it 
cems quite normal to us that their 
recognition by the public is not on the 
ame plane with the recognition ac 
corded those who deal with personal 
prol lems 


In [my] mind, professional recogni 
tion for engineers will always be 
pretty much a mutual admiration 


proposition You can't expect a house 
wife to admire the man that produced 
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a more efficient engine half as much 
as she admires the surgeon that sewed 
up her six year old son’s head after 
he fell out of the tree, or the lawyer 
that got her husband cleared of a mur 
der charge. It just isn’t human nature 
and we are going to have to face it 
We can, however, take 


well done, in creating things for the 


pride in sob 


good of mankind, and in teaching 
others who would follow our profes 
sions \ great deal of itistaction 
may also be obtained by being active 
in technical societies, publishing or 
presenting technical papers, or becom 
ing a recognized authority in a given 
field. Thus we can gain considerable 
recognition within our own rank 

If, on the other hand, we want the 
public at large to recognize us indi 
vidually, each of us is going to have 
to do something directly for the public 
public 


to earn it, perhaps erve im 


office, or be active in) community 
affairs. This is a matter for each of 
us to handle as individuals first and 
engineers or scientists second, In [my 
opinion, we cannot expect either a 
union or a professional society to de 
it for us 
pdeqraff 
in The Louisville 
Engineer & Scientist 


Vorman 


i a 
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Chinese-food fancier’s delight; La Choy chop suey and golden-brown noodles! 


Here’s where Dowtherm really pays off for La Choy 


UNIFORM TEMPERATURE WITH 
DOW HEATING MEDIUM ENDS 
DIRECT-FIRE PROBLEMS 


Uniformly cooked La Choy noodles 
coming from the fryer. 


La Choy Food Products, Archbold. Ohio, 
has always thought quality control most 
important. With their previous direct. 
fire heating system it was necessary for 
them to give close inspection to the 
noodles to maintain their high quality. 
In keeping with La Choy’s t-te of 
quality improvement they installed 
equipment heated with Dowtherm”. 


Now, a gas-fired vaporizer heats the 
Dowtherm, and the Dowtherm vapors 
maintain the « ooking oil at prec isely the 
right temperature. No pump ts required 
in the condensate return line, since the 
heating equipment is located above the 
vaporizer and flow is by gravity. 


The uniform temperatures provided by 


this modern heat-transfer medium 


assure consistent quality... batch after 
hatch after batch. Not one can in a 
thousand is rejected. And equally im- 
he thanks to Dowtherm every 
4a Choy noodle reaches customers per- 
fect in color and flavor! 


Operating on a closed vapor system, 
Dowtherm minimizes fire hazards; pro- 
vides temperatures to 750° F. at pres- 
sures below 150 p.s.i. Local overheat- 
ing is eliminated, 


If your product requires high process 
heat, further data on Dowtherm will 
prove valuable. Perhaps we can arrange 
for you to inspect in operation a system 
which employs Dowtherm, Write THe 
DOW CHEMICAL Company, Midland, 


Michigan, Dept. 56-826. 


you can depend on DOW CHEMICALS 
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ENGINEERED 
HEAT EXCHANGERS 


@ Whether they are manufactured to the 
customer's specifications or to our own 
recommended designs, ADSCO-Engi- 
neered Heat Exchangers are carefully 5 
signed and constructed to deliver their 
full rated capacity and to perform in 
accordance with the customer's process 
needs. Consult ADSCO’s engineering de- 
partment for recommendations, drawings 
or estimates on heat exchangers which 
meet your specific problem. 


Shown above, thermosyphon 
reboiler; float-head, removable 
bundle type, for refineries at 
Westville, N. J., and Lawrence- 
ville, Ul. 
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When you plan for a reliable 


source of hydrogen, take advantage 


of this experience: 


More than 50 hydrogen plants 
have been built by Girdler 


In your search for experienced engineer-constructors to 
provide dependable hydrogen facilities, let these facts guide you: 


Girdler has built most of America’s hydrogen plant capacity installed during 


the past ten years. Big and small... for low-purity or for 


high-purity hydrogen . . . chese plants provide undisputed evidence of Girdler’s 


know-how and ability. Call or write us for complete information. 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


LOUISVILLE 1, KENTUCKY 


GAS PROCESSES DIVISION . . . Design, Engineering, Construction of Hydrocarbon Processing Plants, Gas Producing Plants, Chemical Plants. Specialty Catalysts. 
Offices: New York, San Francisco * in Canada: Gird.e Corporation of Conade Limited, Toronto, Ontario 
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- thick sheets or flakes. 


NEW Stainless Steel 
GYRATORY SCREEN 


+++ provides three outstanding 
advantages: 


1. Modern design plus the use of stainless 
steel facilitates upgrading product, affords 
quality control, 

2. Interchangeable, multiple screen arrange- 
ments permit variable capacities. 

3. Efficient but gentle gyratory motion 
exposes product to maximum number of 
screen cloth openings. 


| Compacting MILL 
. compresses dried or condi- 
tioned material into uniformly 


Multi-Stage 
MILL 


... granulates uni- 
formly and increas- 
es yield by mini- 
mizing fines. 


=) 
» 
| 
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Work Together 


--- to upgrade products 
---increase production 
--. cut operating costs 


It takes more than proper processing equipment to give you 
maximum plant efficiency and product quality. It requires 
the consideration of overall plant design . . . the well-calcu- 
lated arrangement of processing machines in relation to each 
other. It includes the careful coordination of associated 
electrical equipment. 


You get MORE advantages when you 


specify Allis-Chalmers, because: 


e Coordinated units and processes evolve from a 
cooperative engineering effort. 


e New as well as existing equipment is integrated to 
deliver a smooth, profitable flow. 


e Allis-Chalmers assumes undivided responsibility for 
efficient performance of equipment. 


e No other company has the experience Allis-Chalmers 
has gained in more than a century of solving equip- 
ment integration problems. 


e Allis-Chalmers maintains complete laboratory and 
pilot-plant facilities. 

e Service from Allis-Chalmers does not stop when your 
equipment is installed — check-ups, maintenance 
advice, fast parts service are yours for the life of 
the equipment. 


POWER PACKAGE 
... for Your Processing Unit 


CHALMERS 


Allis-Chalmers 
Builds the Following 
“Coordineered” 
Equipment: 


Crushers 

i Grinding Mills 
i Screens 
' 


Compacting Mills 
PLANT ; Roller Mills 
i Screens 
i 
Furnaces 
PROCESSING 


Generatornm 
Condensers 
Pumps 
Transformers 


POWER 4 Switchgear 


Substations 


Motors 
V belt Drive 
Centrol 


LiQuID 5 ; A complete line of 
HANDLING : Centrifugal Pumps 


Centrifugal 


Blowers 
AIR 4 GAS 6 Axial 
HANDLING 
otar 


Allis-Chalmers also makes equip- 
ment for solvent extraction, elec- 
tronic heating, metal detection 
and inter-floor conveying. 


Bulletin 26C6177 covers all Allis- 
Chalmers equipment for the proc- 
ess industries, Bulletins on specific 
equipment lines are also available. 
See your Allis-Chalmers repre- 
sentative or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. 


| 
— = 
Unit Substati ons 4 
Motors | Control 
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Ammonia 


Butadiene 


Vinyl Chloride 


Dibasic Acids 


Fatty Acid Nitriles 


Isotrons 
Phenolic Resins 

Polyester Resins 

Polystyrene Resins 
Urea 
Columbium 

Gold 

Nickel 


Thorium 


\. Alkylates 
re, 
“4 
| PLANTS IN PRODUCTION A 
| BEST REFERENCE 
Titanium Tetrachlor&@ 
‘ 


Noted and quoted 


(Continued from page 8) 


Another manifestation of anti-intel 
lectualism is the worship of the label 
‘average American.” Standardization 


innovations, individual 
Only the 
minority rights and inter 
ests are disregarded. We 
self complacent 


tends to stifle 


ism, non-contormity major 


ity is right 
must beware 
lest our crystallize 
our whole culture and prohibit growth, 


expansion, or change. Standardization 


also fosters an irresponsibility, a lack 
of integrity, in the individual. It be- 
comes easy to shuffle off the task of 


making decisions and judgments, and 
to escape one’s moral responsibility by 
following blindly the laws and regula 
tions of institutions or government and 


the patterns and mores of society 


Erich Fromm has put it this way: Man hos 
transformed himself into a commodity, experi- 
ences his life as capital to be invested profit- 
ably; if he succeeds in this, he is ‘successful,’ 
and his life has meaning; if not, “he is a fail 
ure.” His “ lies in his salability, not in 


his human qualities of love or reason or in 


value” 


Hence his sense of his 
own value depends on extraneous factors, his 
Hence he is 


his artistic capacities 


success, the judgment of others 
dependent on these others, and his security 
lies in conformity, in never being more than 


two feet away from the herd (1). 


Another aspect of anti-intellectual 
ism has risen from a school of psy 
chology that tells us that man is not 
responsible for his actions, has no free 
will and does not “think” or reason 
He is the sum total of the variables 
of his environment. If man is condi 
tioned altogether by his society, and 
society is wholly responsible for him, 
conformity—even rigidity—of the so 


cial pattern is a necessity, and automa 
tion 

Anti-intellectualism bombards 
Unfortu 


that knowl 


omplete 
science 


from yet another position 


nately some people assume 


edge [itself] is evil; therefore they 
resent and fear intellectual 

Finally there are the p eudo-scien 
tists and charlata who, with a little 
learning and no ethical principles or 


intellectual honesty, bring dishonor 
upon all intellectual pursuits. These 
unscrupulous individuals are more 


readily discovered in medicine and 
other scientific areas, but they are in- 
sidious in any realm of study. Neither 


quar kery nor dilettantism can be toler 


ated by the sincere pursuer of truth. 
These, then, are the forces of anti 
intellectualism that seem to be growing 
in our time. All of us—humanist and 
scientist alike—have a stake in this 
battle. We must not regress into a 
world of black magic; we must per 


sist in pushing inch by inch the cutting 
(Continued on page 16) 
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process. 
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| Noted and quoted 
| (Continued from page 15) 
| edge of knowledge more deeply 
through the darkness. The scientific 
method and scientific research are 
among our finest pieces of equipment 
Educators involved engi- 
neering education need to alert 
the engineer to the dangers of anti- 
intellectualism, to make him aware of 
his need for the pure scientist and for 
the humanist. Then and only then will 
he have found himself, his place in 
society, and his significance in the evo 
lution of civilization 

First of all, he must be aware of 
his dependency upon pure science and 
abstract thought. The engineer must 
have the principle, the hypothesis, the 
theorem, to serve as the base for the 
erection of his monuments. Very re 
cently Professor Von Karman stated 
that the Americans had the “know 
how,” but the Europeans had the 
“think-how.” Obviously, society 
needs both. Whitehead declared that 
a “civilization which cannot burst 
through its current abstractions is 
doomed to sterility after a very limited 
period of progress. An active school 
of philosophy is quite as important for 
the locomotion of ideas, as is an active 
school of railway engineers for the 
locomotion of fuel.” (2) 

The engineer's need of the humanist 
is perhaps less tangible than that for 
the pure scientist, but is nonetheless 
real. Those of us working in the lib 
eral arts have witnessed again and 
again the personal growth of an engi- 
neering student who responds to the 
stimuli of his courses in the humani 
ties. 

As an educator | would say to an 
engineering student: know your sub 
ject as thoroughly as possible and 
honor your skill, your “know-how.” 
But beware of anti-intellectualism in 
its many forms which would destroy 
the works of science and discredit the 

| scientific method. Recognizing your 
| dependency upon abstract thought, re 
spect and foster the pursuit of knowl 
edge for its own sake; and realizing 
that you must learn to live with your 
self and with your fellow men, culti 

vate the arts and the humanitie 
Narah Ruth Watson, 

Fenn College, Cleveland, Ohio 
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valve position. Turbulence and cavitation 
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SK VACUUM PUMP HELPS MANUFACTURER 
make better product at lower cost 


SK Steam Jet Vacuum Pumps utilize the kinetic energy of pres- 
sure steam to entrain and remove gases and vapors. Because they 
offer outstanding advantages—simple design with no moving 
parts, low initial cost, and long life expectancy with little super- 
Vision or maintenance—they have opened a whole new field for 
application in the chemical and allied industries. 

A typical example is shown above. This is part of a refined, 
improved process developed by a large southern manufacturer 
The two-stage steam jet vacuum pump illustrated consists of 
two exhausters with a barometric counter-current intercondenser 
It is used to maintain an absolute pressure of approximately 1 inch 
of mercury on a system consisting of a single effect evaporator 
together with an entrainment eliminator and an SK barometric 
counter-current pre-condenser. The condensable vapors are 
removed in the pre-condenser and the two-stage vacuum pump 
handles the non-condensable gases plus moisture of saturation 
‘Two single-stage exhausters are used on a section of the process 
not shown to maintain vacuum ona dearator and a holding tank 

The improved process is outstanding in increased efficiency 
and control of product. And the SK Vacuum Pump has helped 
make it so 

Many sizes of Vacuum Pumps are carried in stock by SK and 
are available for immediate delivery. For material on Vacuum 
Pumps and for information on other types of SK Jet Apparatus, 
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a recent years there has been 
a great deal soul-searching and 


frustration amon, gineers because 
ot what the engine feels is imade 
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How it all began 
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intellectual d 


Guilds and university schools develop 
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TODAY 
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it an early date certain group beval ern en re reall brotl 
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tematic fort recognized by law, he the sch of arts ( Ose I t mg man named Jan 
cause it is understood that tor ea portant function training for ge Watt ul served a | tecl tinne 
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group from ener ent. The Latin m al 1 th prote it 
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At the start, all these oup ere each im it ea é nterest etween heat 
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: 
neer in the modern sense.* Insofar a 
engineer follow nd develop the 
method of Watt, we lay the first clain 
to recognition as a new profession, le 
cause the method requires a severe in 
tellectual discipline as a factor esset 
tial to insure competence in its pra 
tice In this reward, we have no apolo 
vie to offer 
Our second claim to recognition as 
i professional group rests upon the 
ind the quality of our 


trouble 1 that the 


the ey 


‘The 


engineer tails to grasp 


ichievement 


his contribution to civilization and 
more seriously still, fails to appreciate 
its significance. All too often he think 
ol contribution i the radgetry ol 


modern lite iutomobile and tele 


phone airplanes and television, radar 
ind rocket vherea fact these are 
econdary and, indeed, tundamentally 
unimportant almost to the pomt of 
irrelevanes The real contribution of 
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Institute Lecture at Boston (December 
1956) which provided the basis for 
this article 

el neerm to lite cle velopment 


unproved methods of producing, at 
i lower « 


the 


penditure ot 


material ols men must have to 


live 


Yesteryear and today pictured 


lluman imagination cannot grasp 
the improvement im the tandard of 
living brought about by the engineer 
me achievements of the last two hun 


dred yeas \ century ago, tewer than 
one child m twenty 


n this country ever 
entered hieh school 


was not ln 
or public tailed to 
The 
productivity of 
child 
the 
per 


either 


ippreciate the value of education 
trouble wa 
human labor wa o low that the 
had to wo to worl upport 


more than « ty 


cont ot our yvounestet vo tl roug! high 


* It would seem that the one individual who 
but his 


time 


can challenge the claim is Archimedes 
example made no impression upon his 
Granting that he practiced a new method, he 


failed to establish it 


20 


ire talking about put- 


ting fifty per cent of them through 
college jine reason we can do it i 
ln ilis¢ ot the ilmost inc edible in 
crease in the productivity of human 
labor made po ble by the ae elop 
ments in applied science 

Fort evel year ago, I went to 
work a i chemical engineer in a 
mall plant in New Hampshire. The 
vor} eck wa eventy-eight hour 
The purchasing power of the weekly 
wage was |e than one third of what 
it is today [he transformation in the 


tandard of living of 


younger gen 


d to the old con 


eration, never expose 


clitior is completely incapable or ap 
preciatu the difference Moreover, 
the trar ormation i the result ol the 
it) ethcient method of 
production of goods introduced by the 
engineering protessiot \ recent ar 
tick hed tl esult ree 
ect 1} tle ed, but 
thout the me met i free econ- 
t rmiation in neering 
evement Conve ust repeat, the 
portant thir t the me dget 
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rimioe release of t ea 
thon le re Moreove too mucl 
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that, ester! ustrial culture 
leisure re ! 
What leisure means 
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ty ype ol cl lizat the We tern 
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ee claim that his part m the proce Sank 
‘ til } t 
development has been that A mere raining 
techni vit ill real le ‘ ! 
other hand lf engineeri ta 
he Dt ion. ti 
oursel ve From this point of view, I Y 4 MS 1S 
feel there are two vital matte in ™ ! 
| which we fail to measure up to full Lntortunately, there t urther 
prote onal tature The first of videne that eng ire 
while rece our ocial responsi pecianzed i ! vet the en 
. ‘ ‘ ‘ er } 
bility in the public interest, we in medical prove ! great | 
terpret that respor bility far too nal ocret ot 
narrowly \r erout rit tr) yanization pr u » 
full nal status must accept We engineet the other 
respon ib t for ke idet p in i have ou ciet ( 
every phase o t irea of pe mechanica ct at 

} ical it chen i ‘ naut il « nterest a enthu ke 
ciahzation Thu the physician 1 : 
interested not only in the health of the eet Lhe only thing that dittere ' the | 
patient but evel wt of ictivity trate these tex 
related t ealt ecurat nel prevet vel or iti onatrat ou tire eve hl 

tive | pr ite Untortu 
nately, thi not true of engmeet 
kor ¢ mple, the production « 
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icle In technical 1 tters the et neet 
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ible, but ittitucle in ¢ eet 
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We ha the | | nt ‘ 

Human relations remains the problem ‘ 

| have « ext the cot ut rif thi 

pineering orl I] eve espite the thre ‘ 

fact that mode ha r ‘ twe 

created the highest standard of living the colons by t 

in moder neust In thre ener ‘ t \\ t that 

deed ! i ery real thre prob ust t ‘ 

lem uman relations in industry ts 

the outsta ) | ! 

the modern world, In this country th The seco ' . | 

livir ocdiment the pr em ecrs is t nal thie that 

mv omar ke | | | tv ot the ‘ it the ‘ 

] there the labor part nel cultural nee ent tie 

purports to be nothing but better ture al tat 

method of orgar tion of human re can best be ‘ ‘ } trat ‘ ‘ P , 

lati in industry, If the unrest that The «le ents of t thie 

underlie these problet be evolution e ity the 

llowever, the engineer ts that large o1 te | truly ett i! thee 
tl unrest none It tive t 

product f mexlet le tot ( dinat ‘ ‘ 
‘ 1” tive ct ‘ t} ‘ love ! ‘ ‘ ‘ 
product i ‘ ‘ | int ! 
equipment used m1 thie e cooMm t ‘ ‘ ‘) 
ned the tasks of lahor super uld he bett that 

these ict ‘ ret t re ‘ 
re t tion that result the best tien 

Ve he cnl enu te ! ter evel i ‘ ‘ 
tatn elt the the t that thie 


man, ol hi 


group, and of loyalty to 
both his organization and his group 
Vithin it because of the degree tk 
vhich they multiply the effectivene 

ol every effort of his own. To appre 
ciate the gnificance of these possi 
bilitne one must remember that these 
emotion are among 
ources Of satisfaction to the human 


y the deepest 


pirit, and that in modern industrial 
organization we have the chance to 
extend these atistactions no longer 
only to the few, but to the many 

What | have said will make clear 


our labor 


vhy | look upon most « 


leyislation as tragic It is based upon 


the premise that the interests of labor 
ind management ire divergent and 
that in consequence, their normal re 
lation trogyle either wat 
it’ best i trues owl conv 
fiom that them imterest ire not 


identical, but erygent that 


ohsequence ther relation be 
cooperative il ubiect to the re 
triction il the 
pul ‘ hiterest | the enoemeet 
prot ‘ | ented wh a pol 
re the or ¢ ple thie 
\\ nel ! le lat 
ive been i lifferent trov iat it 
i lhe enn ect prote uel 
othing uch matters are no busine 


ol the ene meer 

Management has done much in the 
better enmiployec relation 
bart there miuel more to he don 
Many programs in employee training 


ire highly desirable and sucee iul, and 


vell to note how otiten engineer 
have been outstandingl uecesstul in 
i! then Lhe troubl that en 
meet i uel ive not taken the 
initiative in the matter and all te 
olten look on activities of this type a 
utside thers prove ional area 
thy eet vill thy 
human torees latent in industry to er 
hance the ethecreney of his materia 
operation lhe ll] make an ethica 
contribution to nelustrial ind con 
munity lite that can bring realization 
the weal of Wilham Jame ota 
moral equivalent to war 
Another angle of the ime situatior 
that the cultural value of engimeering 
traming and experience is not ace 
quately appreciated either by the gen 
eral public or by engineers themselve 
\ithough it is true that too many en 
yvineect ire narrow in ther interest 
nd in their outlook, this 1 
because they are poor engineer The 
tact 1 that the cipline 
develop habit of mind and attituck 
ot the greatest intellectual, ethical, and 
ocial value \n engineer cannot be 
professionally suceesstul until he ha 


mastered the irt ot i embling ip 


praming, and interpreting the facts in 


situation and formed the habit 
complete, of reaching 


nust have objectivity of 


and prejudice. He must develop an 
intellectual habit 
area of thought and action 


» analyze and interpret the 
irea far more fully 


of human activity 


till tend to stand by 


ind help him handle the problems 


Discipline of engineer reveals itself 


together and co 


but the pol tical 


cl emical engineect 
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I have met who knew of his connection 
with the task or expressed pride and 
appreciation of his accomplishment as 


that of a fellow enginee 


IN IRAN 


A second episode is the settlement 
of the Iranian oil imbroglio. Five vear 
ago, the Iranian government kicked the 
Anglo-Iranian Oil Company out of the 
country, thereby precipitating an in 
ternational crisis so serious that it 
threatened to drive Iran behind the 
iron curtain, After a long period of 
bitter and frustrating deadlock, the 
Iranian government was finally per 
uaded by the United States State De 
partment to try to negotiate a settle 
ment. The leader in achieving this re- 
ult was Herbert Hoover, Jr., in the 
diplomatic service, it is true, but a 


fellow engineer. Negotiations were 


conducted by the Iranian with rep 


resentatives of a group of western oil 
companies, headed by in executive of 
one of them The negotiation bogged 


down. When they were resumed, the 
lormer western head was unable again 
to assume the re pon ibility because 
ot il health, and the leadership was 
taken over by t chemical engineer, 
Howard Page These negotiations re 
ulted in an agreement for cooperative 
development of Iranian oil fields and 
operation ot the Abadan refinery. The 
avreement wa put into eftect, ind 
trom that day to thi 1, for one, have 
not een a ingle yord of new paper 
reference to the oil situation in Iran 
That is new evidently, in Iran, co 
operation betwee ast and West 
tarting with mutual agreement based 
on mutual self-interest i working 
Furthermore, that cooperation is an 
engineering operation. If cooperation 
of that sort can be secured around the 
world, the problems of our time are 
capable of solution. To me as an en 
gineer the distre ing tact 1 that | 
can count on my tingers the engineers 
| have met who had even heard of 


Hloward Page 


Engineers must appreciate themselves 


Personally, I consider these two 
achievements outstanding victories of 
the West in the cold war ndeed 
perhaps the two outstanding victorie 


I am convinced that the men who or- 


ganized them owed their ucce in 
large degree to their engineering 
discipline If engineering can turn 


out a tew more men like Walter Whit 
man and Howard Page, and if engi 
neers can develop the vision to appre 
ciate their achievement ind the pride 
in them to give expression to that ap- 
preciation, perhaps engineering can, 


ifter all, develop into a profession. 


a 
action. He 
Por). mind and integrity of attitude. He 
1 4 
must be ible to free himself of bias a 
. It is true that the first work of the 
engineer on any problem deals with 
ib the material factors involved. More 
a over, the human mind ha developed 
than in other areas Ei 
Neverthele when the engineer ap- 
; : proaches other areas, despite their far 
he yvreater complexity and difficulty, his 
of the ne tuation. Thi one of 
i dustry has for years drawn heavily on 
managerial respor bility. 
\ppa entl trend on the in 
CTEASE All too often, engineers look 
0 upon their fello vho have gone into 
ai these other type “ itivity a having 
handoned professional work, failing 
to appreciate to what a degree their 
competence a et nee! ha qualified 
them for the exercise of new re pon- 
ON THE “SUMMIT 
Phi failure to ippreciate the 
lorcoacle iwnificance and value of the 
e eormg type of mind may perhaps 
; explain our deplorable lack of pride in 
the achievement of engineers m other 
ies ork Iwo recent events offer 
nstructive illustrations of the port 
last ear the International Confer 
ence ! \ton ict Va organ 
| el under the aegis of the United Na 
to by Walter Whitman Phi 
comlerence tne i nited 
Nation tivity mm that the represen 
tatives of nations from both sides of SY 
the iron curtain came 
operated wholeheartedly in making the 
; the conterence dealt with problem ol 
; cence and engimeering, rather than 
with il matters, 
implication ind overtone were in 
escapable. ‘The success of the confer- 
ence was due to the consummate skill 
th ee with which it wa organized ind con 
." ducted The man who furnished thi 
a leadership the Past President of our 
Moreover, | assert that hi 
envineerimg ol view and cx 
perience were crucial factors in giv 
ing him the capacity to do the job 
the hon 
53, No. 3 


MATHIESOP 


R-C pumps and blowers 
control air and gas mixing 


large Olin Mathieson chemical plant at 


In the manufacture of ammonia at thi 
Lake Charl Louisiana, large volumes of hydrogen, nitrogen air ane 


po itivel proportioned ina Cut ed Root ( il ‘ 


R-C Gas Pumps are teamed with Rotary Positive Blower 
hydrogen gas and air for processing into a 3:1 
Another R-C Gas Purp compresse this mixture to supercharge 
ment 

Inherenth high efficiency of the famous K-C rotary positive 
low friction lo ind extra deep stuffing boxes ure a few 


thi equipment deli eTs makin mm periormane vithin ra 


cle 


Hlere i le the pre vd applic 
the p! tri lt i product of i proc 
| Hoots ( ville qt 


md accurate « ntrol of 


the opportunity to give you the benefit of them long « Dp 


BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC 
357 Indiona Ave... Connersville, Indiona. In Canoda 629 Adelaide St, W 


R-C Rotary Positive 
Equipment purchased 
for this installation 


22 x 29 Gas Pump rated 
4975 cfm, 514 rpm, 425 Hp 
14 x 26 Gas Pump rated 
4250 cfm. 830 rpm, 112 Hp 
10 x 18% Blower rated 1770 
ctm, 830 rom. 37 6 Hp 


The 14 x 25 Gas Pump and 
10 x 18% Blower are direct 
driven in a single assembly 


The 22 x 29 Gas Pump func 
tions a8 a super harger for the 
3.1 hydrogen in nitrogen gas 
mixture 


Engineers — unusual career opportu- 
nities await you at Roots-Connersville 
Address your resume to Professional 
Employment Manager 
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For Olin Mathieson 
° 
reasons wh 
K-C equipment 
eet 
Toronto, Ont 
e 23 


Chemical cece 
Engineering CHEMICAL 


ENGINEERING 


Catalog 


organizes up-to-date product facts 
from over SOO leading manutacturers 
in one volume 


Get the facts...about almost any type of process equipment a 


practically any kind of materials of construction... and many, many 
Engineering 
engineering services all from the product catalogs of over SOO — 
companies bound into more than 2000 pages of CEC. Published 

bound re than pages of CI 
exclusively to serve your processing needs, CEC is fully indexed eobetenttinn 
6-ways for quick, easy reference... guides you directly to the data 
you need on pumps, kettles, motors, valves, piping, mixers, instru 
ments, silos, stacks and other items by the hundreds. CEC is the exclu 


sive equipment reference source ... the only one of its kind... in all 1956-57 


the process industries. CEC is bound to help you. Use it often 


REINHOLD 


BOUND TO SOLVE 


(Typical of the many detalied product cataiogs in CMC) 


The Process 

Catalog 

= pow CHEM (ag = 

4956 COMPANY — + 


4 


GEN 
| ERAL @ 


(Typical of the many detailed 
product cataiogs in CEC) 


PROCESSING PROBLEMS 


Chemical Materials Catalog 


consolidates chemical 
and raw materiais data from over 
i380 suppliers in one volume 


Who is the nearest supplier of diethanolamine’ What are the char 
acteristics and properties of pyridine’ You'll find the answer to these 
and thousands of other questions about chemicals and raw materials 


all packed into the more than SOO pages of CMC. And th 


answers come fast because CMC 1s indexed S-ways... with a direc 
56-57 tory of producers, product index, functional guide, use and applica 
tion index, and trade mame index...all leading directly to the 


catalogs of over 130 companies. CMC is the exclusive reference 
source for chemicals... the only one of us kind... in all the process 


industries. CMC is bound to help you. Use it often 


REINHOLD PUBLISHING CORPORATION 


430 Park Avenue, New York 22,N. Y. 


| ¢ 
mM 
Cc 
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From TEST to TONNAGE... 


WO. 4 MIKRO-PULVERIZER 


—a rugged, high-capacity mull, designed to produce specified results day after 
readily adjustable for speedy changes of particle sizing 
MIKRO-PULVERIZERS are available in four models (Nos. 1-4) with motors up 


day, 24 hours a day 


with 
Mikro-Pulverizers 


to 75 hp, and capacities to 25,000 Ibs. per hour, 


Whatever your grinding require- 
ments, there’s a MIKRO-D pul- 
verizing unit tailor-made for the 
job. You'll find an economical, 
miniature plant, ideal for small 
production work . . . a choice of 
stepped-up intermediate sizes to 
serve growing production demands 

. or an ultra-high capacity mill 
designed to produce more than ten 
tons per hour! In addition, you'll 
discover that the quality and 
fineness of grind specified for 
your product can be exactly dupli- 
cated, in any quantity, on every 


pulverizer in the MIKRO-D line! 


For a laboratory demonstration of 
the results you can expect from 
these MIKRO-D units, send us a 
product sample and your specifica- 
tions. We believe you will be con- 
vinced that low-cost, dependable 
MIKRO-D equipment— now serv- 
ing in chemical processing plants 
throughout the world—can put 
more profit in your production. 
Of course you are invited to write 
for full information on the com- 
plete MIKRO-D line. 


GENUINE MIKRO D REPLACEMENT PARTS AVAILABLE FROM LARGE STOCK WITHIN 48 HOURS. 


FOR 
RED 


\ 


THE BANTAM PULVERIZER is a complete 
miniature grinding plant, perfect for pilot 
plant and experimental work. Easy and 
economical to operate, the BANTAM 
utilizes a % or 1 hp motor, and has an 
average capacity of 75-100 Ibs. per hour. 


econo” 
HIGH 
~ 


Mikro. 


PULVERIZING 
MACHINERY 
DIVISION 


METALS DISINTEGRATING CO., INC. 


N 


ch 


m Rd 


MANUFACTURERS OF PULVERIZING, AIR CONVEYING AND DUST COLLECTION EQUIPMENT 
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An Achievement of 
Creative Engineering: 


STYRENE 
FROM 
GASOLINE! 


You need new te measure the 
plus performance of Bodger. for the abilities of this 
dynamic organization go far beyond what can be shown 


on blueprints.and it's such intangibles that add up 
to better processes and plants, faster and at lower cost 
j "Creative « ee ) whether your process 
The plant that couldn t be built" problem is common or complex, Badger engineers 
solve it with fresh thinking that frequently pro 
now under construction duces new efficiencies, unexpected savings 
» Br d experience Badger Engineers are more 
At Cosden’s Big Spring, Texas, refinery, Badger is erecting en 
the first plant ever designed for the recovery of ethyl benzene nized authorities in their fields 
by distillation. The process first became commercially prac- Key Mon operation the Badger man who 
7, Ine a.fracti ¢ submits your proposal is always a principal—always 
Now, instead of marketing catalytic reformer effluents as job. Clients say, “This is the Badger difference 
that makes the difference.” 
mixed solvents, this new distillation process will make it 
possible for the client to produce a pure product with a far 
higher profit margin. 
This achievement in Creative Engineering*, like all in- BADGER 


tangibles, can never be shown on the blueprints. Yet it is 


the “Precious Plus” in Badger’s performance that is making 
Cosden’s plant possible! MANUFACTURING 
COMPANY 


Other leading companies, too, find Badger’s plus in per- 


formance of precious advantage — whether their need is 230 Bent Street, Cambridge 41, Massachusetts 


60 East 42nd Street, New York 17, New York 


design, engineering OF construction. How else explain the in Europe: Badger-Comprimo N. V., Ihe Hague, Holland 
unusual growth Badger is enjoying? 


Another client benefits from a Badger “Precious Plus’’ 
iif 
Sketch shows Cosden Petroleum’s new 
and styrene manu ; 
“facturing plant as it will appear when 
completed in The for #? hed ; 
| 


The Pittsburgh symposium on “Ex- 

plosions in Chemical Engineering” 

gives us this month 

three papers by out- 

standing experts in the 

field. Irving Hartmann 

(Recent Findings on 

Dust Explosions) is 

Stine Chief of the Branch of 

Dust Explosions, Divi- 

sion of Explosives Technology, U. S. 

a. | Department of the Interior. Physicist 

Hartmann has done considerable work 

| ° | ° with industrial dust explosions, includ- 

A uminum trans ated by Downingtown ing evaluation of explosibilities of all 

types of combustible dusts and pre- 

4 ° ventive measures, has also worked and 

...metallurgically speaking published extensively in the field of 

mine safety. 

: M. G. Zabetakis (/lammability 

The special problems of aluminum welding and fabrication Limits of Hydrocarbons at High Tem- 
are another metallurgical ‘language’ that has been expertly peratures and Pres- 
mastered at Downingtown. In this fixed-tube sheet heat ex- sures), who is Chief 
changer unit, aluminum heads, tubes and tube sheets have been of the Branch of Gas 
combined with a carbon steel shell to meet specific service | Explosions, U. S. Bu- 


conditions. | reau of Mines, is an be 


expert in gas explosion 4 
When heat transfer specifications call for aluminum...or technology, has done 

aluminum bronze, nickel, copper, stainless steel, or almost any considerable work with iabotetis 
clad or alloy... you'll find the metallurgical idiosyncrasies are | ASTM committees in this field. With 
well understood at Downingtown. Send for our informative | team members R. E. Kennedy and 
booklet on heat exchanger design. G. S. Scott, he has published exten- 
sively; all three are currently engaged 
in further research with the Bureau 
SPECIFICATIONS OF THE UNIT ; | 
Materials: Aluminum Tube Side and Carbon Steel Shell and Spray Explosions, 
Tubes: 192 Alclad Tubes, %" O.D. x 16 ga. x 14/0" L is a British engineer 

Shell Diameter: 18” with a wide reputa 
Over-All Length: 16’ 1” tion in this field, is 
Design Pressure: Shell Side, 100 psi—Tube Side, 200 psi now teaching at the 

Test Pressure: Shell Side, 150 psi— Tube Side, 300 psi Burgoyne aii 

Design Temperature: Shell Side, 250° F.—Tube Side, 350° F. Continuing CEP’s presentations in 
Code Stamped: Inspected by Purchaser and Hartford the field of oxygen plant safety is 
this month’s article on Oxygen Plant 
Safety Principles by Clyde McKinley, 
Director of Research at Air Products, 
and Franklin Himmelberger, also 

with Air Products. McKinley is well 
known to Institute members through 


| 
| 
| 
| 
| 
| 
| 
4 


Imperial College in 


the two symposia he has presented 
in the low temperature field, is cur 
rently working up a third tor pre 
sentation at the coming Baltimore 
Meeting in September CEP 1s 
- particularly pleased to be able to 


Putting the finishing touch on another heat We rolled type 429 stainless steel tubes into > . “ ic 
exchanger unit built by Downingtown. We $16 and 304 stainless tube sheets to make present this important new data which 
build to your specs, or do complete design. this stainless steel replacement bundle will have considerable impact on 


safety considerations for operators and 
| designers of oxygen plants 
Downingtown Iron Works, Inc. Mid | Since 1943 with National Carbon 
106 Wallace Ave., Downingtown, Pennsylvania % Company, W. M. Gaylord (author 
division of PRESSED STEEL TANK COMPANY wiwoukee . with M. A. Miranda of the article 
Branch offices in principal cities | Falling-Film Hydrochloric Acid Ab 
HEAT EXCHANGERS—STEEL AND ALLOY PLATE FABRICATION sorber) is special projects engineer 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS | (Continued on page 32) 
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Now !a flow meter 


with no flow 


restrictions! 


© Adds no pressure drop 
7 nothing inside pipe to interfere 
with fluid flow. 
. j 
Measures fluid velocity directly. 
« : @ Overall accuracy better than 
. 1% of range over entire scale. 


Uniform flow scale. 
yy @ Full accuracy sustained even on 
. liquids other meters can't handle: 
viscous, corrosive, or pulpy 
even sand-water slurries. 
© Easy range change — either by 
Multi-Point Switch or range coil 
replacement. as preferred. 


1” to 8” sizes standard — larger 
sizes as required. 


FOXBORO 
MAGNETIC 
FLOW METER 


This premium-performance meter measures magnetically the flow 
rate of virtually any liquid except hydrocarbons. It completely ignores 
such common metering headaches as turbulence, suspended solids, 
and variations in conductivity, density, and viscosity. It even 
; measures reversing flows. 

Installation is simple. The magnetic spool piece connects into the 
line like any equivalent length of pipe — no seals, purges, meter 
runs, or straightening vanes required. Connects by 2-conductor cable 


SIMPLE, TROUBLEFREE, OPERATION 


The Foxboro Magnetic Flow Meter operates 
on the same principle as a power generator, 


A Seid (A) to remote Dynalog Electronic Flow Recorder. 
a standard pipe section ot stainless stee 
or other non-magnetic material. This pipe Maintenance is practically eliminated. There are no pressure taps 
to become plugged or frozen, no working parts to foul. 
ing material. Liquid passing through pipe 
acts as moving conductor, generating an Foxboro Magnetic Flow Meters are already in use on such widely 
electric voltage which varies in proportion different liquids as beer, sand-and-water, rosin size, rock-and-acid 
to liquid’s average velocity. Flush electrodes . 

slurry, viscose, and highly corrosive liquid detergent. Find out how 


(C) in pipe wall pick up” this voltage which 
is recorded in desired flow units by Dynalog this precise, troublefree flow meter can help your processing. Write 


Electronic Recorder o1t Controller for complete details. 


THE FOXBORO COMPANY, 933 NEPONSET AVENUE, FOXBORO, MASS., U.S.A. 


REG U S&S PAT OFF. 


FACTORIES THE UNITED STATE S, CANADA, AND ENGLAND 
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A dependable supply of 
oil-free air or gas 


Graphitic-carbon wearing rings and pressure rings prevent 
metallic contact between the piston and cylinder bore— 
no oil is used anywhere in the compression cylinder or 
on the piston rod. 

NL Channel Valves are designed specifically for non- 
lubricated service. Carbon guides protect channel ends 
and special Teflon strips protect channel interiors and 
spring ends from metal-to-metal rubbing and wear. 


with Ingersoll-Rand 


Installed in a large brewery in 1933, this Ingersoll-Rand E S = N a 


ES-NL compressor was the first unit ever built with non- 

lubricated cylinders. It is still in daily service, providing 

the clean, oil-free compressed air which is vital to prod- compresso rs 
uct purity. Three other ES-NL compressors, installed 

since then, are shown in the background. 


In process and manufacturing plants all over the 
world, the problem of oil contamination in com- 
pressed air and gases has been successfully solved 
by the application of Ingersoll-Rand ES-NL com- 
pressors. 
The unique NL cylinder design provides com- 
pression without oil lubrication—through the use 
of graphitic-carbon wearing and pressure rings. 
The ability of these compressors to deliver clean, 
oil-free air and gas, in continuous, heavy-duty 
service, has been thoroughly proved in every field 
of application. 
If you have an application where oil-lubricated 
compressor cylinders cannot be used, ask your 
One of four ES compressors with NL cylinders, supplying Ingersoll-Rand representative about the ES-NL 
oil-free air in the manufacture of super-precision instru- compressor, sizes 5 to 150 horsepower — other 
ments and aircraft bali bearings. Ingersoll-Rand NL compressors to 1000 hp. 


Ingersoll-Rand 


1.422 11 Broadway, New York 4, N. Y. 


COMPRESSORS CONDENSERS Alm & ELECTRIC TOOLS 
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Philadelphia geor reducers for turbine and 
paddile-type fluid mixer drives have been 
meeting the most exacting specifications of 
major processors for many years. Because 
we now monufocture every major compo 
nent of the new Philadelphia Fluid Mixers, 
except motors, beorings and mechanicol 
seals, we offer the most integrated fivid 
mixer design, specifying, monufacturing 
ond servicing facilities available 


Here's how one large chemical processing plant meets widely fluctuating batch 
to batch mixing changes quickly and easily and lowers costs at the same time 

Their problem was twofold. First, to correctly mix sizeable quantities of highly 
corrosive material with abruptly changing viscosities without exceeding the rated 
capacity of the mixer drive. Secondly, to change motors and mixing speeds on 
the job readily and simply with minimum downtime expense 

The problem was quickly solved with the installation of a 3820 “packaged” 
Philadelphia Mixer. This mixer more than meets requirements for half speed 
operation at 74 HP and full speed operation at 15 HP. Designed and built 


with generous service factors, the unit provides ample drive capacity for peak 


loads assures long, quiet, trouble-free operation. All drives are AGMA rated 


Easily accessible helical change-gear set allows ready selection of 14 different 
standard speeds from 20 to 280 rpm. Service-rated motor is readily replaceable 
for any operating condition or routine maintenance. Only a few simple tools are 
necessary for speedy changeover 

Philadelphia ‘“‘packaged' Mixers ore designed for maximum adaptability to 
all fluid Agitation applications. Standardization, high-production and complete 
control of all manufacturing by Phillie Gear assures you outstanding mixer per 
formance at minimum cost 

Take a tip from this well-known chemical processor and see how you, too, can 
obtain maximum pressure vessel mixing results with new Philadelphia Mixers 


| 


philadelphia mixers PHILADELPHIA GEAR WORKS, INC. 


ERIE AVE &G STREET. PHILADELPHIA 34, PENNA 
Offices in all Principal Cities 


INDUSTRIAL GEARS & SPEED REDUCERS + LIMITORQUE VALVE CONTROLS + FLUID MIXERS + FLEXiaLe cour.Lines 


Virginia Gear &4 Machine Corp. « Lynchburg, Va 
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How to meet process mixing changes on the job 
A 
st 


GOES 
Putting the fan cylinder to + ork, making it a functional part 
of the tower, is Marley's latest achievement that brings a new look 
to industrial cooling towers. As an integral part of Marley tower 
power the new VL (vertically laminated) Fan Cylinder* has a job 
to do beyond merely discharging exhaust vapor at high elevation 


to minimize the hazard of fugging . . . IT AMPLIFIES FAN 
EFFICIENCY AND COOLING PERFORMANCE. 


The distinctive VL contour is dictated by tested, scientific de- 
sign that increases air volume by recovering velocity pressure . . . 
simply making more air do more cooling. To engineers specifying 
new equipment, this is an added and important assurance of Mar- 
ley’s ability to deliver full, testable performance on every cooling 
tower installation. 


As modernization equipment for existing towers, VL fan cylin- 
ders positively reduce water cooling cost in any of three ways: 


1. Cooling a greater volume of water at specified temperatures 
without added fan horsepower. 


2. Cooling specified volume of water at 
specified heat load to lower tempera- 
ture without added fan horsepower. 


3. Reducing required horsepower for any 
specified performance. 


VL fan cylinders are safe, sturdy Qt 
units, Laminated construction provides ‘XS 
a rugged design which assures long, =" 


a unitized packaged assembly independ- | 

ent of tower framework for structural 

stability. Safety to operating personnel Founder Member— 
is provided by the strength and height of —//\\ Cooling Tower institute 
the cylinder and by the large access door / / \ 

permissible only in VL design. ry 


The Marley 
Company 


Kansas 
City, 
Missouri 


*U. S. Patent No 2681179 
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COOLING TOWER 


trouble-free service. Bolted laminated 
bands and integral truss bracing result in ‘S 


About our authors 
(Continued from page 28) 


in the Chemical Products Sales De- 
partment, Cleveland. He is now doing 
special process engineering work with 
carbon and graphite materials of con- 
struction for heat exchangers, pumps, 
and absorption equipment as applied 
to corrosive chemicals. Miranda, staff 
assistant in the same department, is 

similarly engaged. 
From the just-concluded White 
Sulphur Meeting R. L. Kittle of Shell 
Chemical (with H. A. 


¥ Mitchell) presents a 
candid view of The 
~ Future of Raw Mate- 

~ 


rials for the Organic 
Chemicals Industry 
Kittle Kittle has been with 
Shell since 1931, ex- 
cept for a stint of war-time duty with 
the Office of Rubber Reserve, now 
keeps on eye on chemical industry 
trends from his advantageous position 
as manager of Shell's Manufacturing 
Operations Department. This forecast 
should enable long-range planners to 
benefit from his experience 
H. E. O'Connell (Design of Per 
forated Plate Fractionating Towers) 
has been fifteen years 
with Ethyl Corporation 
is now project manager 
in the Engineering De 


re partment at Baton 


od Rouge. Present project 


working up an expan 
sion program in ethyl 
chloride and vinyl chloride production 
G. A. Hughmark, who presented the 
paper in Boston, is a 6-year veteran 
with Ethyl, is an assistant in the 
Chemical Engineering Department 


Hughmark 


Baton Rouge 

H. C. Schutt (/thylene by Com 
puter-Design of Ethane Pyrolysis Re 
actor), is in private consulting work 
in Boston, specializes in process de 
sign for the petroleum industry. Co 
author R. H. Snow is a _ research 
chemical engineer with Armour Re 
search Foundation at the Illinois In 
stitute of Technology, presently finds 
his talents diversely employed on a 
variety of industrial and government 
research projects ome m mathe 
matics, others in process and product 
development 

A. R. Dudley (How Control Over 
SO, Emission Reduces Air Contam 
ination) is in the Technical Service 
Division of Humble Oil at Baytown, 
Texas. An ardent proponent of anti- 
pollution measures, Dudley believes 
that industry has a moral obligation 
to the public to keep atmospheric and 


| other pollutants at a minimum. 


POWER 

| 


conveyor systems! 


One of the basic aims of the chemical industry is 
improvement of processing. For many years, 
STEPHENS-ADAMSON has aligned its efforts with 
this aim by providing better, more scientific methods 
of bulk material movement in the processing plant. 
The industry continues to grow at an amazing pace. 
STEPHENS-ADAMSON has watched this growth 
for over fifty years, matching it, stride for stride, with 
progressive development of a tremendously broad 
line of conveyor products designed to handle any 
dry bulk material. Superior engineering techniques 
of applying these products have played a great part 
in reducing chemical plant production costs. 

Flexible mechanization of your material handling 
methods is essential if you are to provide for expan- 
sion and, at the same time, move your products at 
the lowest cost per ton. 


S-A marutactures a wide range of maternal handling products in three 
complete piants in U.S. and Canada 


Belt Conveyors Conveyor Belt Cleaners 
Bett, Pan Pilate Feeders Headshatt Hoidbacs 
Ship Loading Boom Conveyors Grishes & Screens 
Stacting Conveyors Centrifuge! Piers 
Storage & Reciaiming Systems Bin Gates & Tunnel Gates 

Natural Frequency Vibrating Car Pullers 4 Spotters 
Conveyors Bucket Elevators 
REOLER Conveyor.-Elevators Stip Hosts 


ZIPPER Conveyor-Elevators SEALMASTER Bal! Bearing Units 


© Write for a bulletin on any of the above products 


STEPHENS 
ADAMSON 


lower cost chemical processing thru better bulk material 


wry 


S-A engi- 
ed conveyor 


ne Div., He 
well, Va., for-han-— 

ammoni 
ate. View in- 


The Butay Products Co., Los Angeles, Suiphur is loaded to ships with an S-A 


Calif., uses a batch skip and a REOLER =conveyor system by the Mexican Gulf 
conveying and elevating system for han Sulphur Co., Veracruz, Mexico. The sys- 
dling Sodium Sesquicarbonate Sealed tem includes belt conveyors, hopper, 
casing construction of the REDLER elim crusher, loading tower, boom conveyor 


inates all dusting, protects product inside and chute. Ample provision tor expan- 


and out 


sion has been made 


STEPHENS-ADAMSON MFG. CO. 


57 RIDGEWAY AVENUE, AURORA, ILLINOIS 
tOS ANGELES, CALIFORNIA 
BELLEVILLE, ONTARIO 
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Letters to the editor 


The Executive Yoke 

I have read with considerable inter 
est the recent articles in CEP on man- 
agement problems, executive training, 
and group management techniques and 
would like to call attention to another 
facet of the position of the executive 
in the process industrie 


There was a time when men with 


plenty of imagination, some courage, 
little 


bankers to 


education could convince 
hack their 
which they would then build into suc 
There are still 


who have these abili 


and a 
ideas— ideas 
cessful enterprise 
many men today 
ties and are trying to join U. S, in 
dustries, but they are not given proper 
consideration 

American industries need specialists 
up to, and including, top executives, 
with the result that the development 
of broad executive abilities has been 
This is set 

industrial 
already en 


unintentionally curtailed 
iously 

growth 
gaged in 
around the thesis that 


hampering our 
Industries are 
managing their businesses 
an individualist 
on the management team does not “fit 
in,” and these men are thus driven into 


When 


they are ex 


business for themselves new 


executives are screened, 
amined psychologically, by written or 
oral tests, to determine whether or not 
they can “fit in.” Employers spend 
far too much time looking for stability 
hard-driving 


and conformity the 


person In many instances, when cir 


cumstances force a company to search 


outside the organization to fill a ser 
ious gap, they want hard-driving, am 
with new ideas, 


bitious executive 


leadership, clear-cut and 
thinking, and also the ability to train 
junior When they 


found a man through professional ex 


positive 
have 


executives 


ecutive recruiter 
sultant groups, they find it very difh 


or management con 


cult to bring him into the organization 
after extensive personal interviews be 
cause his personality and his company 
test aptitudes do not conform to their 
They do not that 
insistence on contormity 1s 


standard realize 
this very 
probably responsible for their present 
position, They want the accomplished 
individualist, but destroy the oppor 
tunity of signing him up by subcon 
sciously seeking out the average “Mr, 
“Mr, Madison Ave 
nue” The average execu 
tive has been defined as “the best of 
the worst and the worst of the best.” 
Industry will not survive this type of 
thinking, for average is just not good 


Ivy League” or 
executive 


enough 
Many 


qualified executives and immediately 


companies have recruited 
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subjected them to operating commit 
tees which are, in most cases, like an 
ox yoke to the outstanding capable in 
dividual. The idea that two he ads are 
better than one in such cases is ridicu 


lous, for politics play an important 


part in the management of most busi 
commit 


nesses, and on many of these 


tees are men who serve not because 


of ability, but because of stock holdings 
or favoritism. Ideas are 


the lack of 


of three or 


curtailed by 
imagination on the 
tour 
when one man could doubtless do the 


part 
committee members 


job if not handicapped by constant 


political problems. Very few compan 


ies managed by these groups are at 


tractive to men with outstanding 
abilitie 

Cooperation is, of course, necessary 
and every company must have a full 
degree of it in order to be successful 
tut cooperation can be had just as 
easily through competent qualified ad 
ministrators—in many cases much 
easier than through a group of people 
who are improperly informed, have 
very little or no imagination, and are 
prone to let good ideas die on the 
table. The 


individual's 


discussion force of ome 


competent ability can do 
than all its 


what 


more tor a corporation 


groups, commuttees, teams, oO! 
have you 
This situation has 


[firm's] attention as a 


come to our 


result of the 


Short-Handed on Instrumentation? 


While at Heidelberg University last 
Fall, attending the Fachtagung “Re 
gelungstechnik,” an international meet 
some 800 instrumentation spe 
I acquired certain information 
about what the U.S.S.R 
connection with the training of control 


ng ot 
cialist: 
is doing in 
engineers. This information has since 
given concern not only to myself, but 
also to a number of acqnaintances in 
the field of process control with whom 
I have discussed the matter 

I believe that many readers of CEP 
are sufficiently interested in where we 
are going to get the trained men for 
the automation of our chemical process 
plants that they too would want to 
what the Russians 


Heidelberg 


know said at 


During an informal dinner held at 
the conference (with two other Ameri 
Britons 


attendance ) 


cans, three Germans, three 


and three Russians in 
there developed a non political discus 
sion of the Russian educational system 
The Russians present were professors 

faculty members of the Institute of 
Automatics and Telemechanics of the 
US.S_R 


Mo 
ponding to 


Academy of Sciences in 
One holds 
department 


a position corre- 
head in a 
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vast number of executives being re- 
cruited in today’s market, and our own 
consulting efforts in that field. We have 
looked for and have found top qualified 
and exceptional people who without a 
doubt have the requisite abilities. We 
management 


referred them to 


groups and had them rejected because 


have 


they were “too aggressive,” not ‘yes’ 
men, or expressed their own ideas of 
management (the most severe criti 


cism )—vyet these very qualities were 
in the original specifications for the 
job. When it is concluded that a can 
didate does not “fit in” with the status 
quo, or that he is unable to accept it 
as is, this is also cause for rejection 
Oftentimes these executive candidates 
are forced to compromise their think 
ing and enter companies that do not 
Result 


to be dissatis 


suit their abilities the present 


management continues 
fied with their 


and remains mediocre in their produc 


“average” executives 
tion 
A solution to this problem can be 
found only when it is recognized that 
great companies were not built by ‘yes’ 
men, by men in gray flannel suits, or 
by business school graduates selling 
sheepskins, but by men with imagina 
tion and the courage of their convic 
trons 
E. A, Butler 
E.. A. Butler & Associates, Ini 


Philadelphia, Pennsylvania 


U. S. school of In the 
course of the discussion, the Russians 
edu- 


engineering. 


confirmed the estimates of U. S 
cators that the Soviet Union is gradu 
ating about 75,000 
types annually, and that about 75 per 
cent of the U.S.S.R. college population 


engineers of all 


is enrolled in engineering courses 
compared with only 7 per cent of U.S 
college students 

The discussion continued on into the 
field of process control, with the Rus 
sians bringing out the information 
that the U.S.S.R. has graduated about 
5.000 control engineers a year in re 


10 times 
' 


cent years—which is about 
the number graduated in the U.S 

When one considers that there are 
no degree-carrying courses in 
and that when 
a control engineer one 

look for a chemical 
radio as a 


suitable com 


mstru 
mentation in the U. S., 
trving to hire 
must generally 
who has ham 


to geta 


engineect 
hobby 
bination of 
knowledge, one can readily grasp the 
significance of the Russians’ remarks. 

Russia appears to be training all the 


in order 


process and electronics 


it needs. 

Dave M. Boyd, IJr. 
Universal Oil Products, Inc 

Des Plaines, Illinois 


instrument experts 


You 


Catalyst “Know-How” 


What makes one catalyst superior to another? 
Often it is the unseen ingredient, “know-how” 
Davison's long experience in successful catalyst 
production gives you this all-important element 

Davison, the first commercial producer of 
synthetic petroleum cracking catalysts, operates 
a modern plant for the sole purpose of producing 
specialty catalysts to aid industrial chemical pro- 
gress. These catalysts can be custom made to 
your specifications. We guard your “know-how” 
as carefully as we do our own. They are made in 
many forms including granular, pelleted, pow- 
dered, spherical, extruded and include many 
supports and active agents 


Put Davison's ‘know-how’ to work on your 
problem. No matter what your catalyst require- 
ments are, it will pay you to discuss them with 
the Davison Field Service Engineer. A free 
booklet on Davison dependable catalysts is 
available on request 


DAVISON CHEMICAL COMPANY 


Division of W. 8. Grace & Co Cs 


Baltimore 3, Maryland a 


Sales Offices: Baltimore, Md.; Chicago, Ill; Columbus, Obie; 


Houston, Texas; New York, N. Y.; San Francisco, Collf. 


Producers of Catalysts, Inorganic Acids, Superphosphates, Triple 
Superphosphates, Phosphate Rock, Silica Gels and Silicofluorides 
Sole Producers of DAVCO” Granulated Fertilizer 
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4 materials ‘construction 


Chances are that Worthington’s Standard End Suction 
Centrifugal (SESC) line will meet your strictest re- 
quirements for 49 out of every 50 jobs. Only once will 
you have to buy a non-standard pump. 


“CUSTOM BUILD” AT NO EXTRA COST. An SESC 
pump gives you standardization plus versatility. You can 
literally “custom build” your pump to get exactly the 
right features. 

For example, you have a choice of materials of con- 
struction —iron, steel, bronze, Worthite* and combina- 
tiors of these —to meet all types of corrosive conditions. 

Hydraulic coverage can't be matched. There are 120 


| 
jos 


Your choice of 5 different drives — 


different sizes with ratings up to 2,700 GPM and 550 ft. 
head, You have a choice of stuffing box or mechanical seal 
operation. Both open and enclosed impellers are available. 


SLASH INVENTORY, REDUCE DOWNTIME. After you 
have installed an SESC pump, you reap the benefits of 
standardization. Since only four bearing frame sizes are 
used for the 120 pumps in the line, spare parts inventory 
can be cut as much as 50%. When repairs or conversions 
are necessary, parts interchangeability can often mean 
drastically reduced downtime. And since the entire line 
is built to the same basic design, maintenance work is 
greatly simplified and costs lowered. 


Your choice of 5 types of liquid ends, 


TIMES OUT 90! 


Your Worthington representative has a unique SESC 70,480 COMBINATIONS. 
Demonstrator that explains the many advantages of Worthington'a SESC line of- 
pump standardization. Ask him to show it to you, or mn fers you a broad selection of 
write to Section SP-73 for Bulletin W-300-B4B. Worth- 


yump modifications to choone 
ington Corporation, Harrison, New Jersey. _— 


from. In all, there are more 


4 high nickel, high-chromium, low-carbon alloy steel, Trademark Reg US Pat Of 
than 70,4480 combinationa all 


4 
luilt from standard, atocked 


delivery at competitive prices, 


SFA te Chemical Engineering Catelog for detsiled description of 
orthington standard pumps 


— 
£ < 
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Constant filtration of chemicals, pharmaceuticals, 
foods and liquids subject this horizontal plate 
filter to pretty rugged corrosive, abrasive and tem- 
perature conditions. That’s why Sparkler Manu- 
facturing Co. uses all-stainless steel construction. 

For stainless, first of all, fights off corrosive 
attack. And it’s strong. Stainless becomes tougher 
the more it’s used... which is another way of 
saying that, with stainless, abrasion is no prob- 


Crucible stainiess steel, type 304, is used throughout this Sparkler standard horizontal plate filter. 


lem. And neither is cleaning. For stainless steels’ 
smooth, bright surface comes clean with a mini- 
mum of effort... stays clean longer. 

The fact is, stainless makes any equipment 
stronger, longer-lasting, easier to use. Check with 
your local Crucible representative for help in 
selecting the best stainless grade for your job. 
Or write Crucible Stee! Company of America, 
The Oliver Bldg., Mellon Sq., Pittsburgh 22, Pa. 


Ic 2 UJ C | H LE} first name in special purpose steels 


Crucible Steel Company of America 
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STAINLESS 
— /te — or 
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This crystal model illustrates the Molecular Sieve princi 
ple. Dimensionally uniform pores leod to adsorption 
cavities. Small molecules poss through the pores and 
are adsorbed, but large molecules ore excluded. Several 
types of Molecular Sieves provide a range of pore sizes, 
permitting separation of mony compounds 


Now... SELECTIVE Separation 
with 


LINDE Molecular Sieves, a new class of adsorb- 
ents, offer unique performance in product puri- 
fication and recovery. These crystalline zeolites 
provide selective separation of gas and liquid 
mixtures in three ways. ..difference in molecule 
size...or polarity...or carbon bond saturation. 

Selective removal of contaminants, even in 
trace amounts, is possible at temperatures up 
to 300° F. Selective recovery of valuable stock 
is often accomplished without regard to relative 
boiling points. Co-adsorption eliminates extra 
processing steps by removing several impurities 
simultaneously. High capacity is realized 


The term “Linde” is a registered trade mark of Union Carbide and Cs 


through a wide range of operating conditions. 

Typical uses for Molecular Sieves are the 
separation of n-paraffins from iso-paraffins and 
cyclics ... extraction of olefins from refinery 
streams and top gases...removal of catalyst 
poisons from olefins ...sweetening of natural gas 
and reformed hydrogen... purification of an- 
nealing gases 

For a descriptive booklet, ‘‘Molecular Sieves 
for Selective Adsorption,’’ write Dept. X X-00, 
Linde Air Products Company, A Division of 
Union Carbide and Carbon Corporation, 30 East 
42nd Street, New York 17,N.Y 


Linde 


MOLECULAR 
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High Speed Aerodynamics and 
Jet Propulsion — Combustion 
Processes. Vol. II. 


Edited by B. Lewis, R. N. Pease, and 

H. S. Taylor. Princeton University 

ress, Princeton, New Jersey (1956), 

(62 p., $12.50 

Keviewed by Alexander Weir, Jr., 
Department of Chemical and Metal 
lurgical I:ngineering, University of 
Michigan, Ann Arbor, Michigan 


The primary purpose of this volume 
is to acquaint engineers with current 
combustion theories and their applica 
tion to jet propulsive devices. Consid 
erable emphasis is placed on the chem 
ical aspects of combustion and the sub 
ject matter of the entire book is treated 
from a fundamental viewpoint. This 
book is recommended to chemical en 
gineers who are interested in high-speed 
reactions as well as to workers in the 
held of combustion The sections on 
chemical kinetics, thermodynamics, and 


nuclear reactions should be of general 


interest 
Although this is the second volume 
in a twelve-volume series, the book is 


self-sufficient in that specific references 
to material presented in the preceding 
volume (on thermodynamics) are not 
!wenty different authors con 
tributed to this volume with surpris 
ingly little duplication of material 
Although the literature references, fig 
ures, and equations are numbered sep 
arately for each section (there are 
ten equation 2-1’s), an adequate inde» 
and table of contents is included 

Ihe first of the six parts of thi 
volume is entitled Thermodynamics of 


Combustion and includes sections on 
high-temperature equilibrium, expan 
Sion proce Cs, and computational tech 
rhicytne All receive a rigorous treat 


ment and the discussion of two phase 
flow im nonequilibrium expansion 
should be extremely valuable to en 
pineet! 

The second part ot this book is de 
voted to a fundamental treatment of 
chemical kinetic It is not restricted 
to combustion problem ilthough 
oxidation reaction rate data are pre 
ented. Part 3 is entitled flame Propa 


gation im Gases and includes sections 


on mechani ot reaction continua 
combustion waves in turbulent and 
nonturbulent  gase diffusion 


flame It is in this part of the book 
that most of the current combustion 
theories are pre ented as well as the 


experimental data on ignition, flame 


propagation, and flame stability. The 
next part contains sections on fuel 


droplet atomization, evaporation and 
combustion, combustion of solid fuels 
including dusts, and four chapters on 
rocket propellants, both liquid and 
solid 

Part 5 is a discussion of detonation 
processes in gases, liquids, and solids 
with emphasis on the last named. The 
authors of this section reside in Ire- 
land and Scotland, which may account 
for the inclusion of a large number 
of foreign references and omission of 
recent work done in this country—for 
example, papers at the several sym 
posia on Detonation sponsored by the 
Office of Naval Research. Other 
omissions include the classification of 
detonations into strong, Chapman 
Jouguet, and weak waves, and the use 
of detonation Mach number. These 
omissions in gaseous detonation dis 
cussions are, however, more than 
counterbalanced by the excellent dis- 
cussions of the theory of solid ex 
plo ives 

The last part is entitled “Energy 
Production by Nuclear Reactions.” It 
is an excellent description of the fun 
damental particles of nuclear physic 
various 


and their reaction witl 


chemical elements liowever, this 
part seems out of place in this volume 
on combustion processes 

In the reviewer's personal opinion, 
the purpose of this volume would have 
been better achieved if Part 6 had 
been omitted and Part 5 had been ex 
panded to include more work on 
gaseous detonation The addition of 
more material on combustion spectr: 
(only three pages are devoted to this) 
would also have been beneficial. How 
ever, considering the wealth of ma 
terial from which the editors and 
authors were forced to choose, it 1s 
remarkable that such an _ excellent 
treatment of combustion was achieved 
in a single volume. It is the best 
ivailable volume on the subject 


Design of Piping Systems, Second 
Edition. The M. W. Kellogg 
Company. 
Chapman & Hall, Limited, London 
(1956). 365 p $15.00 
Reviewed by C. L. Mantell, Chair 

man, Department of Chemical knaq 

neering, Newark College of 
ing Vewark New Jerse 

Some of our theoretical chemical 
triends have described chemical engi 
neetr i “glorified ‘ designet ot 
liquid tran portation ind transmission 
system and sewer Perhap it 1s 
true that a large share of our process 
industries plants in their continuous 
operation do result in glorified piping 
systems, highly complex, operating 


over wide ranges of temperature, pres 
sure, and performance with ability to 
resist the corrosive and destructive in- 
fluences of reactants and the materials 
being processed. What our theoretical 
chemists may fail to appreciate is the 
necessity of structural stability of such 
complicated piping systems. This 
structural stability is incorporated in 
the design, where emphasis on flex 
ibility analysis of critical systems is of 
intense importance. 

The first edition (1941) of “Design 
of Piping Systems made available an 
adequately organized, comprehensive 
analytical method for evaluating the 
stresses, reactions, and deflections in 
an irregular piping system in space 
unlimited as to the character, location 
or number of concentrated loadings or 
restraints. Obviously the method in 
cluded accurate thermal expansior 
analysis. 

With the development of more com 
plex units, with increased pressures 
temperatures, and structural complex 
ties, larger pipe sizes, heavier wall 
thicknesse 
as constructional materials, there wa 
need for adequate piping flexibility 


and greater use of alloys 


analysis, particularly for critical serv 
ice, involving the over-all economics 
of erected piping by correlating poten 
tial fabrication, materials, and operat 
ing savings necessary to stem the tide 


of increased engineering costs 


Fluid Flow in Practice, 
J. R. Caddell. 


Reinhold Publishing Corporation, New 
York (1956), 119 pages, $3.00 


Reviewed by Leo Friend, The M 
u Kellogg Company Vew York 
Phis book contain 


presented in Philadelphia 


a collection of 
seven pape 
in May, 19 
Philadelphia-Wilmington Section of 
the American Institute of Chemical 
Dey irtment ot 


5, under the auspices of the 


Engineers, and the 


Chemical Engineering, University oft 


Pennsylvania lhe ubject matter 


cover a brief 


v of the basi 


relationships, followed by practical dis 


cussions on planning of piping 
tems choice ot valve pumps ind 
flow meter The concluding chapters 
cover material or the operation and 
maintenance of fluid-flow equipment 
and the trends in fluid-fl vy researcl 
From the 119 page contained 
this ban k it rea ] deduced +} 
the treatment of each subject annot 
be comprehensive, but can merely be 
a revie if the isic principles needed 
to guide the neophyte engineer who 
has a piping problem to solve Che 
value of thi hook lie prin pally i 
the discussions of those practical con 


siderations relating to the installation 


of piping and its allied equipment. 
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THe CHEMSTR TD) CORPORATION, DECATUR, ALABAMA 


Dimension 
in 


Engineering 
Careers 


At Chemstrand, where the new frontier 
of synthetic fibers offers new opportu- 
nities of vast proportions, a new di- 
mension is being added to engineering 
careers .. . potential unlimited. In its 
fifth year of expansion, Chemstrand’s 
continuing research and development 
promises greater growth in one of Amer- 
ica’s most dynamic industries. You, 
the engineer, can add a new dimension 
to your career, a new dimension to 
your life by joining Chemstrand., 


WRITE TODAY 


Immediate openings available for 
chemists and engineers in various 
fields, particularly chemical, mechan- 
ical, industrial and textile engineering 
at Chemstrand’s Nylon Plant at 
Pensacola, Florida, and Chemstrand’s 
Acrilan* Plant, General Engineering 
Department, and Research & Develop- 
nt Center at Decatur, Alabama 


TECHNICAL PERSONNEL MANAGER, Dept. CEP.3 
The Chemstrand Corporation, Decatur, Alabama 
Gentlemen: 
It is my understanding that you need for immediate 
| ee graduate engineers in various fields, 
fac chemical, mechanical, industrial, 
textile and instrument engineering. 
I am a graduate engineer. 
Please send me information concerning the ground 
floor opportunities at Chemstrand. 


NAME 
cry ZONE STATt 
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PROCTOR SERVICES| 
for your new products 


Mr. Albert G. Blank 
Sales Manager 
Process Industries Sales 


planning product drying 
with your research team 


This is one of a series of articles to acquaint you with Proctor’s various 
services available to you in your consideration of processing equipment 
for your products, existing or new 
Your research team is instrumental in promoting improvements in your 
products or evolving new ones, and in this work, it is ever aware of the 
need for tailoring the product to commercial processing equipment or 
earching for processing equipment to suit the peculiar needs and require- 
ments of the product itself 
Therefore, your research team will want to know how Proctor can serve 
its interests at the inception of a problem. 
Let's take continuous drying of a product in a processing range as an 
example 
Proctor can, from their specialized knowledge gained over many years 
of experience in the continuous drying of materials, serve as a guide in 

correlating the selection of drying equipment, with the supplementary de- 

watering equipment and dry end processing equipment. 

Ordinary sources or information on commercial dryers cannot begin to 

cover the myriad problems that arise, due mainly to material character- 
istics, in the selection of proper continuous drying equipment. 
You therefore can materially benefit from your association with Proctor 
by calling us in early on a new problem to avail yourself of the years of 
experience and the analytical ability of our organization. 
It is a matter of record that this procedure has many times benefited 
those who have elected to use our service and we herewith offer it to you. 
We invite your research team to communicate with Proctor as soon as 
they are involved in a problem involving continuous drying operation. 
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Trimethyl and Triethyl 
Aluminum Piloted by U.S.L 


Trimethyl and trictl triethyl highly 
flammable liquids which ignite spontaneously 
in air, are now being produced by U.S.L. in 
pilot plant quantities. At present they are 
being tested as ignitors and fuels for ram jet 
and turbo jet engines, and also show possi 
bilities as polymerization catalysts, and inter- 
mediates for chemical synthesis. 

4 sodium-based process is used to synthe 
size these two materials in the pilot plant, a 
process which can be used to produc e them in 
commercial quantities as well. It is predicted 
that the commercial _ will range between 
$2 and $5 per pound, although the price in 
pilot quantities is considerably higher. 

Also available from the pilot unit is methyl 
aluminum sesquichloride, a mixture of methyl 
aluminum dichloride and dimethyl aluminum 
chloride. This product too may find use as a 
catalyst or chemical intermediate. 


Alcohol and Chemical 
Sales Now Under Johnson 


Warren E. John- 
“on has been named 
Manager of Alcohol 
and Chemical Sales 


for U.S. Mr. John 
son has been with 
the U.S.I. sales 


‘reanization since 
19W. He became 
Manager of the Bos 
ton Sales Division in 
S.1. Chemical Sales in 
Mr 
responsible for industrial alcohol 
addition to his previous product responsibili- 
ties. U.S.L alcohol sales had formerly been 
under Alden R. Ludlow, Jr., who was recently 
named Director of Sales for the company. 


1944 and Manager of | 
1950. With this change 


Johnson becomes 


Byck Appointed 
Manager of U.S.L 
Heavy Chemical Sales 


Lawrence C. Byck, 


has been named 
Heavy 


Jr 


Manager of 


Chemical Sales for 
U.S.L. He has been 
assistant to the Man- 


of Chemical 


ager 
Sales during the past 
four years, and has 


been with the U.S.I 
organization since 


1945, in research and technical liaison posi- 


tions as well. 


In his new position, Mr. Byck will be 
responsible for sales of ammonia, nitric acid 
and nitrogen solutions from the U.S.1. syn- 


thetic ammonia plant at Tuscola, Illinois. He 
will also be responsible for sulfuric acid sales 
from U.S.1.’s three plants at Tuscola, Illinois, 
Dubuque, lowa and Sunflower, Kansas, and 
for sales of phosphoric acid from U.S.L’s 
newly completed wet-process plant at Tuscola. 


U.S.I. Phosphoric Acid Plant 


At Tuscola is Now Onstream 


Plant is First in Country to Produce Wet-Process 


Acid Exclusively 


for Solid Fertilizer Industry 


Thirty thousand tons per year of phosphoric acid (measured as P,O,) are 


now being produced at U.S.1.’s new Tuscola, Illinois plant. 
used by solid fertilizer manufacturers in the Mid-west, 


ac id is exper ted to he 


April 8-12 Set for 4th 


Chemical Progress Week 


The Manufacturing Chemists Association 
(MCA), national sponsor of Chemical Prog 
ress Week, reports that industry support for 
the program is greater this year than ever 
before 

Chemical Progress Week was inaugurated 
in 1954 as a nationwide effort on the part of 
the Chemical Process Industries to acquaint 


the American public with the importance of 
chemistry and the chemical industry in daily 
life. 


As has been the case in previous years, the 
working organization behind Chemical Prog 
ress Week is manned by volunteers from the 
1.500 participants 


industry. Last year some 
listed at National Headquarters 


500 additional 


were 
is believed that approximately 7 
people took an active part in implementing 
the program. 

National Headquarters has prepared a wide 
range of materials and suggestions for parti 
cipating companies to present to the public 
ads, radio 

publicity 


Included are literature, displays, 
and TV material, 


releases and sample proclamations to be made 


hes, filme, 
by state governors. 

Complete kits of ideas. samples and order 
forme can still be obtained from MCA, 1625 
Eye Street, N.W., Washington 6, D. C. 


The bulk of the 


making this the first wet-process phosphoric 
acid plant in the country to produce for non 
captive Availability of 
phosphoric acid in this area answers the need 
for a rich source of phosphorus, a need which 
with the trend toward 


consumption only. 


has become evident 
high-analysis plant foods 

In the plant, insoluble phosphate rock is 
digested with spent sulfuric acid from the 
neighboring facilities of National Petro- 
Chemicals Corporation, a subsidiary of U.S.1, 
Calcium sulfate is filtered off and the result- 
ing phosphoric acid is concentrated and mar- 
keted as a fertilizer raw material, 


Section of U.S.1.'s new phosphoric acid plant 

With the completion of this plant, U.S.1, 
now makes ammonia, nitrogen solutions, sul- 
furic acid, and phosphoric acid at Tuscola, 
Because this area is the site of an integrated 


the company feels that it 


can also manufacture other MORE 


chemical center, 


fertilizer raw materiale if the 
demand becomes evident 


New, Low-Cost Process for Separating 
Zirconium and Hafnium Acquired by U.S.L. 


U.S.L. has taken an exclusive option on a 
new process for separating hafnium from zir 
conium chloride, developed by the Common 
wealth Scientific and Industrial Research 
Organization of Australia. The separation is 
necessary where zirconium is to be used in 
atomic energy installations hafnium 
impurities destroy the excellent nuclear prop- 
erties of zirconium 

Now in pilot plant stage at U.S.L"s Cincin 


since 


nati research laboratories, the ha» 
been found to reduce considerably the cost of 
the 
extraction 


proc 
separating the two metals. It eliminates 
of cumbersome chemical 
steps which other metheds in current 
projected operation employ 

currently building a zirconium 
sponge plant in Ashtabula, Ohio, scheduled to 
come on-stream during the second quarter 
of 1957, 


| 
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ADVERKTISEMENT—This entive page is a paid advertisement Prepared by U. S. Industrial Chemicals Co. 
oWele 
| CONTINUED Phosphoric NewTypePolyethylene Film ] 


Sodium Silicofluoride Produced 


Sodium manufactured a» 
a by-product of the phosphoric acid process 
This material is used in fluoridation of muni 
cipal water supplies and is also employed by 
the chemical process industries in the manu 
facture of enamel {rite and laundry sours. 


silicofluoride is 


Giant filter is heart of phosphoric acid process 


oat U.S.1.'6 new Tuscola, til. plant. 


New Cancer Studies Show 
Tumor Growth Reduced by 
Methionine and Cystine 


Researchers investigating the biochemistry 
of cancer report that methionine and cystine, 
two sulfur have used to 
reduce the growth of sarcoma R-1 in experi- 
mental animals maintained on sulfur deficient 
diets. These 
increased body weight as normal tissue, 
food efheiency 


amino acids, heen 


remi-synthetic compounds also 
raised 
as well as increasing the dif- 
ference in the ratio of normal tissue weight 
to weight of the tumor 

When guanidoacetic acid (glycocyamine) 
or glycine were used as further supplements, 
the addition of methionine overcame the 
toxicity of glycocyamine and brought about 


increased food efficiency and a favorable 
change in the ratio of body weight to tumor 
weight. The mixture of methionine and guani 


doacetic acid was particularly effective in 
conserving body nitrogen under stress condi 
the tox 


chemotherapeutic 


tions such as large sarcoma or 


agents 


INORGANIC CHEMICALS: 


Sedium, Metallic: cast solid 
poils 

Chierine: liquid, in tonk cor 

Caustic Seda: 50% liquid, in tank cor 

Sedium Peroxide: dust tree granvies, 

Sedium Sulfate 

Sulfuric Acid: all strengths, 


in tonk cars 


in drums. 


Phosphoric Acid 
Ammonia: Anhydrous, 
Nitrogen Fertilizer Solutions 
Ammonium Nitrate: 63% 


OTHER PRODUCTS: 


Alcohols: Ethy! (pure and all denatured formulas), Normal Butyl, Amyl, USP, Urethon USP 
Fuse! Oll; Proprietary Denatured Alcohol! Solvents SOLOX®, FILMEX®, Metals: Titanium Sponge, 
ANSOL® M, ANSOL® PR Oxide, Hatnium Sponge 


steel drums, 


60° Baumé to 40% Oleum. Also Electrolytic 
grade to Federal specifications. Tank cars or tonk wagons 


commercial ond refrigeration. Tank cars of tank wagons. 


Permits Packaging Liquids 
In Cardboard Containers 


A new pinhole-free type of polyethylene 
film for liners has just been announced which 
will make it possible to ship liquid, semi-solid 
and anhydrous products in bags and boxes 
as well as drums and barrels. It is claimed 
that the new film gives positive protection 
against leakage. 

The film is made by fusing together two 
simultaneous draws of polyethylene while the 
surfaces are still molten. Since it is almost 
impossible for pinholes or minute weaknesses 
to occur in exactly corresponding positions 
in each of two separate films, the result is a 
strong, moisture-proof material. 

Pinhole-free polyethylene has great possi- 
bilities as a lining material for all types of 
shipping containers—to transport chemicals, 
dairy products and many other items. 


This new conta co s a pinhole-free 
polyethylene bag and a corrugated box. Con- 
tainers of this type should be of interest for 
packaging liquid chemical specialties 


PRODUCTS 


OF U.S.!1 


PETROTHENE® Polyethylene Resins. 
Esters, Ethers and Ketones: Normal Buty! Acetate, Dibuty! Phtholate, Ovethy! 


pails; bricks in borrels, 


Carbonate 


Ethy! 
Ethy! Chloride 
Methy! Mydrazine, 


Animal 
Curbey 8-G® 80, 


ucts, Special Mixes. 


Pharmaceutical Products: D1 Methionine, N-Acety! Methionine, Riboflavin 
Intermediates 


Diethy! Oxalate, Ethy! Acetate, Erhy! 
Intermediotes and Fine Chemicals: 
Acetoacetate, Ethy! Benzoylocetate, 
Ethy! Sedium Onxolacetote, 
Sodium Ethylate Solution, 
methy! Aluminum, Urethon USP (Ethy! Carbomote). 
Feed Products: Calcium Pontothenate, 
Special Liquid Curboy®, 
Riboflavin Concentrates, Vitomin 8), and Antibiotic 
Vacotone® 40, Vitamin A, Dy and K, Products, 


Information about manufacturers of these 
items may be obtained by writing the 
Editor, U.SJI. Chemical News. 


New “blackboard” method is 
med to be ist and | t x industrial 


rk. Advantags ide dry 


xray w 


reusable ; ec yes, and 20 to 

45 seconds exp wing € No. 1210 
Paint formulas are feat i in new 46-page 
booklet on pigment extenders, flatting agents 
ind filter aids. Presented } jua hole 
punched sheets ar qf ila for lvent 
nned paints and 17 for wat ypes. Wo. 1211 


lattice models now distributed 


Ing: na if Ss Dam 

obtal ned by ind tron diffracti 
ale is one Angstrom per 25 n Sphe have 
20 mm diameter, are varied colors. No. 1212 


Chemicals which can an be piped through flexible 
polyethylene ire 


harted in an &-page 
type of piping. Als red are proper- 
ties of polyethylene pips izes, estimated flow 
rates and installation procedures. No. 1213 


New arsonosiloxanes are claimed to combine the 


water-repellent properties of conventional sili- 

nes with the fungicida! and pesticidal proper 
es of arsenicals iggested for use as water 
epellent insecticides No. 1214 


Chemically dified ‘fats known as acetoglycer- 
ides have been prapased ind patented by the 


DA. Some are »xible, wax-like, non-greasy 
feel show promise in foods, pla 
osmetics, lubricants. Process can be licensed 
without cost. No. 1215 
New one HP homogenizer ’ rid to do jobs usually 
trusted to 3 to 5 HP de is now on the ar 
t. De yned to p ‘ thout 1000 It per! 
paste r ott vis materia if 
ps, at 3600 rpm No. 1216 
An index of all isotopes available mm ally 
eir yurce in be purct jas a 644 
ng t € 
I i coms j No. 1217 
1,1,1-Trichloroethane in reagent grade now 
tilak 1s higt tfety h tted 
ry { 
irbon tetra | izone tk 
metals becaus« f low toxicity. No. 1218 


o-Nitropheny!-beta-D-galactoside { espe 
mf ty w ie Dtaine 

t jase ed tud { protein sy 

No. 1219 


Ether, Acetone, Diatoi® 
Acetoacetarylides, Dimethy! Mydrazine, 
Ethy! Chioroformate, Ethylene, 
U.S.1. ISOSEBACIC® Acid, 
Triethy! Aluminum, Tri- 


Choline Chioride Products, 
Di-Methionine, Niacin USP, 
Feed Supplements, 
Antiozidont (BHT) Prod 


Zirconium Sponge, Zirconium Piotelets, Hofnium 


DUSTRIAL CHEMICALS CO. 


Division ef Netiona! Distillers Products Corporation 


99 Park Avenue, New York 16, N. Y. 


Atlonta * Baltimore 


Salt Lake City 


Cleveland * Dallas * Detroit * Houston * Indianapolis * Kansas City,Mo. 
Los Angeles * Louisville * Minneapolis * Nashville * New Orleans 
New York * Philadelphia * Pittsburgh * Portland, Ore 
San Francisco * 


SALES OFFICES 
Buffalo * 


U.S.1. 
Boston * 


Chicago * Cincinnoti 


* St. Louis 
Seattle 
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Modern Design 


OF PEERLESS PUMPS... 


Dependable 
Pumping 


OF REFINERY 


Moder tor ano eno 


SUCTION and TOP DISCHARGE 
DESIGNS IN BOTH TYPES FOR CONTINUOUS 
DUTY SERVICE IN MODERN REFINING PROCESSES 


USE THE HORIZONTAL TYPE 
PR PUMP WHERE YOUR APPLICATION 
REQUIREMENTS ARE: Ruvged Center-Line- 
Mount Construction; High Temperatures; 
CENTER ' High Pressures; High Capacity; Extra Low 
ENTER-LINE MOUN NPSH Requirements; Optional Use of 
PACKING GLAND PUMP DESIGN : 

: Mechanical Shaft Seal or Packing Gland 
FOR TEMPERATURES m4 Construction; End or Top Suction Design 
UP TO 850°F 


MODERN TYPE PRS . 
CENTER-LINE MOUNT MECHANICALLY 
SEALED PUMP DESIGN FOR 
TEMPERATURES UP TO 250°F 


MODERN TYPE PR 


Dependable Performance with Minimum 
Maintenance; Availability in Various Alloys; 
A Complete Range of Sizes; Many Sizes 
Available from Stock in Standard Materials; 
Maximum Parts Interchangeability; 

Wide Range of Liquid Pumping Services, 
such as Hort Oil, Butane, Propane, 


TYPE PR PUMPS ARE A LINE OF PACKING GLAND AND Hydro arbons, Hard-to-Handle Chemicals 
MECHANICALLY SEALED PROCESS PUMPS with these Specifications— —*""! Water. For descriptive Bulletin 


check and mail coupon 


Cepecities: up to 1200 gom Materials of Construction Liquid 
end con be furnished in cast iron, 


Operating Heads: up to 675 feet bronze, corbon steel, stainless 
Temperatures: Type PR (Packing steel or other materials as required 
gland construction) up to 850°F; for intended service M A L Cc U P N F B U t E T N 


Type PRS (Mechanical Shoft Seal Liquids Hendied: hot oi!, hot cer 


Construction) up to 250°F water, propane, butane and all PEERLESS PUMP DIVISION 
petroleum hydrocarbons, process ic 
Case Pressures: up to 600 psi and Food Machinery end C 


301 West Avenue 26 
Les Angeles 31, California 


Drives: horizontal electric motor numerous other solutions 

is standard, others os required, NPSH Choracteristics designed to 
such as steam turbine drive or operate with minimum 
stationary engine drive avoilaoble NPSH. 


Please send us copy of Peerless Type 78 Pump Bulletin No. 8.1605 


NAME 


PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION 
Factories: Los Angeles, Calif. and Indionapolis, indione. 
Offices: New York, Ationta, Chicago, Son Francisco, 

St. Lovis, Phoenix, Fresno, Los Angeles 

Plainview and Lubbock, Texas; Albuquerque, New Mexico 
Distributors in Principal Cities; Consult your Telephone Directory. 


COMPANY. 


STREET 


city STATE 
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cus 
PROCESS 
| 


the kind 
heat transfer 


--. THEN YOU WANT A 


non-pressurized Aroclor 1248 system 


Aroclor 1248 is a new kind of heat 
transfer fluid that’s fire-resistant... 
operates at atmospheric pressure, 


The Equipment... capacities can 
range from small portable units — usually 
electrically heated —to large gas- or oil- 
fired units generating from 250,000 to 
over 10,000,000 B.T.U.’s per hour. Cir- 
cuits are closed, forced circulation. Com- 
pact design saves space, minimizes in- 
stallation and maintenance costs. 


The Fluid... Aroclor 1248 is a highly 
stable chlorinated polyphenyl; does not 
support combustion up to its boiling 
range 652° to 725° F.; has autogenous 
ignition temperature of extremely high 
1299° F.; is noncorrosive; operates in 
most systems four to seven years with- 
out replacement. 


Contact Monsanto for sources of Aro- 
clor 1248 heating systems, information 
about Aroclor 1248 heat transfer fluid. 


Organic Chemicals Division 


MONSANTO CHEMICAL COMPANY 


Dept. IF -71, St. Louis 1, 


Missouri 
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Where Creative Chemistry Works Wonders For You 


We 
sn t this 2 
¥ 
be 
OU Wan | 
you want? 
| 
MONSANTC 


The other day a bank officer, who has fol. 
lowed the chemical industry most of his life, 
remarked, “It has just occurred to me that the 
chemical industry is coming to the end of one 
era and embarking on a new one.” What he 
meant was that leaders in chemicals are cur 
rently engaged in a good deal of soul searching 
and crystal gazing in trying to evaluate their 
current situation and the outlook for the next 
five to ten years. 

Obviously the chemical industry is not an 
infant industry any more. In point of sales it 
is the fifth largest industry in the country. Its 
growth, even in the last decade, has been more 
phenomenal than that of any industry except 
automobiles. Without impugning the judge 
ment of the top brass in the industry, until the 
last year or so their viewpoint has been the view 
point of people running a new industry, an in 
dustry that was expanding faster than manage 
ments could keep pace. 

The chemical industry has never had the 
problems that have beset other industries in 
the past—problems of financing, of excess inven 
tories, of a devasting industry depression, of 
serious overproduction, or even, until lately, 
troublesome labor problems. Its chief problem 
was to build enough plants to increase produc 
tion fast enough. 


Time to Take Stock? 


Now, however, there are signs that the indus 
try is reaching, shall we say, ‘middle age,’ and 
middle age is a time for taking stock and won 
dering a bit soberly about the future. It is not 
a time for slowing down or for disillusion 
Individuals make their greatest progress usually 
in the period of middle age. 

Chemical officials appear to be as optimistic 
as ever about their industry's future. Forecasts 
for five years ahead envision large sales increases 
Preparations are being made for this by a con 
tinuing program of plant building which will 
be larger this year than last, and quite probably 
larger in 1958 than in 1957. 

One reason for the building program is to 
keep one jump ahead of higher plant costs, 
higher steel costs, and higher labor costs, which 
are of course the basic causes of all rising costs 
In other words, it is a race to keep ahead of 
inflation. Inflation from one viewpoint would be 
all very well if it simply made real estate and 
Anyone with invest 
theoretically 


fixed assets more valuable 
ments in real estate or securities 
just needs to hold on to prosper. But actually 
it does not work out that way. There are 
penalties and pitfalls in what sometimes seems 
a one way boulevard. 

These penalties are giving farsighted chem 
ical management food for thought. They look, 
for example, at their records in sales and earn 


trends 


AGE? 


ings for the past five vears, during which the 
industry has spent billions on new plants, They 
see that sales are up to new high levels but that 
profits have not kept pace. In last 
year, profits were below those of 1955, in spite 
outputs 


Sortie cases 


ol larger sales and larger 

The major factors in profits are now labor 
costs and rising costs of materials and freight. 
Phese higher costs of course apply to new plants 
There time when a dollar put 
into plant could be counted on to produce a 
dollar of sales. Now, especially in some older 
heavy chemicals, it would probably require 
two dollars or more of plant to produce a 
dollar in sales volume. With taxes as they are, 
some chemical companies feel that they cannot 
afford to make this investment —espe 
cially in competitive fields 


used to be a 


sort of 


And Integrate on Both Ends? 


One matter that chemical executives are there 
fore giving increasing thought to is 
“trade up”—how to increase profit margins. One 
way to do this, a way already adopted by some 
firms in the industry, is “integration” by means 
of acquiring sources of raw materials, and on 
the other end by moving the con 
sumer field. This is done by carrying chemicals 
one step further—making, for example, synthetic 
fibers, instead of just the chemical raw materials 
for the fibers 

Both Monsanto and Dow have acquired sub 
stantial oil and gas reserves to protect themselves 
against the apparent slow rise in oil and gas 
prices, Union Carbide, although a major pro 
ducer of petroleum chemicals, has not acquired 
oil reserves but is taking a look at as a 
possible long range raw material 

The trend toward moving closer to the con 
sumer will probably be accelerated over the next 
few years as a means of widening profit margins 
Du Pont has long been deeply in 
goods with paints, rayon, and synthetic fibers 
Union Carbide, with its Prestone anti-freeze 
and flashlight batteries been in 
sumer goods. More recently, Carbide acquired 
the Visking Corp., maker of vinyl film 

Monsanto is well into synthetic fibers and 
in the consumer field “All.” the 
synthetic detergent which incidentally made a 
little fur fly in the soap industry. Dow makes 
Saran wrap, familiar on every chain store 
counter 

Going more widely into consumer goods fields 
of course brings the danger that chemical firms 
will be competing with their own customers 
But it should be noted that more and more firms 
in consumer goods fields have been getting into 
chemical production. The chemical industry 
may have to fight this by more ventures into 
consumer goods 


how to 


closer to 


coal 


consumer 


has also con 
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heat exchangers are designed and built te 
4 mee! specific process conditions rang'ng from liquid air te 

K Dewtherm, high vecuum te high pressure. Quality construction 
As. emphasizes long life and meets ASME or TEMA requirements. 


Vulzen can study the particular problem and supply the 
fies design or build the equipment fram design furnished 
by the customer. Assistance is given the customer in 
the economic selection ef shell end tube types te 
be febriceted either fixed bundle or removable bundle 
with fleating or ovtride packed heod. 


Materials ef construction include stainiens steel, carbon 
steel, nickel, copper, Everdur, phosphor-bronze, eiuminum, 
Monel, Mastelley, Ampco, und Kerbete. 


Bic. Ganeral Oliices ond Plant, CINCINNATI 2, OHIO 


(Pormeriy THe VULCAN COPPER SUPPLY CO} 
HOUSTON BOSTON ML Cc, SAM FRANCISCO 
VULCAN ENGINEERING DIVISION © VULCAN MANUFACTURING DIVISION © VULCAN CONSTRUCTION Division 


| HEAT EXCHANGERS 
| 
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opinion 
and 


CPW—AID TO PUBLIC UNDERSTANDING 


he way the engineer sees himself versus the way he is seen by 

the public is commented on in two sections of this issue of CEP 
“Doc” Lewis’ brilliant essay (page 19) and the two views on why th 
profession isn't getting the recognition it wants (page &) should 
be thought-provoking 

Further, we would like to nominate for consideration an chyinecer 
public relationship factor not mentioned in the above-cited articles 
‘I his has to do with the apparent lack of contidence placed im the 
public by those who decide what is to be popularly read and heard 
about the experiments and other events which lead to conversion of 
states of matter into forms which ultimately end in consumer benefit 
In practice, the reluctance to tackle this kind of subject material 
acts as a bufler between much of what the chemical engineer does 
and what the public comes to learn about what he does 

A movement that got underway three years ago, and is about to 
be repeated shortly, represents a kind of activity which may very 
well bring about improvement in this situation, This movement is 
Chemical Progress Week, which will have its fourth celebration 
April 8-12. CPW is sponsored by the Manulacturing Chemists’ Asso 
ciation and is carried on in various locales by member chemical 
COTM panics, who specifically assign oF otherwise encourage personne! 
to act somewhat as a task force during this weck. Wellorganized 
its activities range from being host to employee family, educational, 
press, and other groups, to the dissemination of source materials for 
use in schools, homes, and by the popular communications media 
In addition, speakers are made available 

The purpose of all this is to attract the public's attention to, and 
inform them about, the chemical industry—in a dignified manner, 
without ostentation. ‘The sponsors hope to stimulate real interest in 
the chemical industry on the part of the public-what it does, what 
it has accomplished, and how it is essential to the American way of 
life—and then to satisly whatever interest is so generated with skill 
fully prepared information. The inspiration of young people to 
ward careers in science and engineering is also an important goal, 
which is handled both directly and indirectly, through a related 
effort involving science teachers. The science teachers of the secondar 
and primary schools are provided with information regarding screntify 
activities of the industrial community, are brought into contact with 
local scientists and engineers, and their interest and prestige is in 
creased in other ways as well 

CPW, in addition to secking its primary goals, may become an 
important aid to the chemical engineering prolession in helping the 
profession to become better known as a servant of vital public interests 
There are several aspects of CPW's operation at the local level 
which may prove convincing to those who, once persuaded, can do 


much to get our story across to the public. 


-JBM 


comment 
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EXCLUSIVE SINGLE 
MEMBER GUIDING 
All moving parts are guided and 


EXCLUSIVE BELLOWS 
PROTECTOR 
(patent applied for) 

Isolates and protects bellows from 
turbulence caused by flowing 
media — reducing possibility of 
fatigue failure. 

Acts with disc ring as positive lift- 
stop, thereby preventing over- 
compression of the bellows. 


FLOATING DISC 
Simplifies maintenance. 
Simplifies dis-assembly. 
Permits remachining. 


Loaded at lowest point possible to 
provide the best in alignment sta- 
bility and seat tightness. 


CROSBY 
BELLOWS 
RELIEF 
VALVE 


The Crosby Style JB Protecto Seal Bellows Relief Valve is 
for services requiring protection against corrosion and 


fouling of valve working parts and low back pressure surges. 
Valves are available with inlet sizes from 112” to 6", orifice 
sizes F,G,H,J,K,L,M,N,P,Q, and S. Bulletin No. 300-JB gives 
complete details — write for your copy to 


CROSBY VALVE & GAGE COMPANY 
43 Kendrick Street, Wrentham, Mass. 


f ALSO MANUFACTURERS OF A COMPLETE 
r tty y LINE OF INDICATING PRESSURE GAGES 
SAFE SIDE 


KEEPS PRESSURE ON THE 
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Irving Hartmann 


he economic importance of indus 
trial dust explosions has long 
been recognized. To combat this haz 


ard, the National Fire 
Association through technical commit 


Protection 


tees has prepared a series of safety 
codes containing recommendations for 
the safe design and operation of plants 
in various dust-producing industries 


These 


standards of the 


codes have been adopted a>» 


Standards 


basis for 


American 


Association and serve as a 
legislation by several states 

The Bureau of Mines, United States 
Department of the Interior, has long 
and actively 
dust 
work Is centered at the en) 
tral Station, Pittsburgh 


At a unique experimental coal min 


been interested engaged 


in studying explosions. The 


Experiment 
and in laboratories intensive research 
explosions in 
mines has since 1911 
With this background and experience 
it was natural that the Bureau would 
be called on to undertake re 
the related problems of industrial dust 
The first important study 


on coal dust and gas 


been underway 


h on 


explosion 


resulted from a serious explosion of 
pulverized coal-tar pitch (3) in New 


York. Then 


vestigation ot 


followed systematic in 


military smoke and 


pyrotechnic mixtures, metal powders 


* I. Hartmann is o physicist and chief of the 
Branch of Dust Explosions, Division of Explo 


sives Technology. 


plastics, agricultural dusts, drugs, dyes, 


imsecticides, miscellaneous chemical 
compounds, and coal dusts from a wide 


The 


investigations ot dust explo 


range of coal seams Sureau s 
present 
sions can be grouped into three phases, 


namely 


1. Laboratory evaluation of the explosive 
choracteristics of all types of combustible dusts 
and powders, and studies conducted on various 
porometers that affect explosibility. Special 
studies have been made on the effect of ad 
mixtures of inert dusts with the combustible; 
effect of particle size; effect of moisture; effect 
of elevated initial pressure; effect of oxygen 
enriched atmospheres; and effect of nature of 
ignition source on explosibility 

2. Basic research on the mechanism of igni 
tion of dust particles and the propagation of 
ves through dust clouds. Use is 
turbulent 


combustion 
made of stationary 
dust-cir flames of the Bunsen type, and those 
with flatflame fronts. Normal burning veloci 
ties of flames are measured as functions of 
dust concentration, partial pressure, 
and particle size; and the effects of radiation 
turbulence, and oxygen diffusion are investi 
goted with the aim of achieving a theoretical 
understanding of dust flames and explosions 

3. Investigations in portly open chambers or 
galleries, ranging in volume from 1 to 216 
cu.ft., and in ducts on explosion venting, flame 
speeds, flame quenching, and related problems 


laminar and 


oxygen 


The information accumulated in the 


wick range ot project ha extended 


knowledge of the cause ind develop 


ment of dust explosions and of pre 
ventive measure wrainst them. Data 
have beer used by design and operat 


ing engineers of plants, by insurance 


men, and by Government inspector 


they have formed a basis in the prepa 


| U. S. Bureau of Mines, Pittsburgh, Pennsylvania 
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recent 
findings on 


DUST 


various im 


odes tor 


ration of satety 


dustries. Results of many studies have 


been described in Bureau publications, 


in technical journals (4, 5, 6), and in 


special reports furnished to manu 


facturers. Additional information from 
recent and current projects has yet to 


be released This paper proposes to 


discuss briefly a few recent studies 


Effect of Moisture on Explosibility 
of Dusts 


In general, the presence of moisture 


and to some extent even high atmos 


pheric humidity has palliative effects 
on the explosibility of many dusts 
This is due to several causes. Since 
moisture has an inhibiting and cool 


ing effect because energy is needed to 


heat and vaporize it, the energy avail 


able for ignition of the dust cloud is 
reduced, The water vapor acts as an 
inert gas, diluting the atmosphere and 


reducing the percentage of oxygen in 
it. A film of moisture on nonconduct 
explo 


hazard of 


ne surfaces of the pace 


promotes leakage of electricity 


to ground; thus the 
tion by static discharge sparks is re 
duced. The efiect oft 


moisture 1 ability to 


most important 
frequently it 

wet and agglomerate the fine particles 
, thereby reducing 


These 


of moi 


of combustible dust 
their dispersibility apparent 
ind real beneficial effect ture 
iry with the nature and particle-size 


tribution of dust, with the percentage 
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Result of laboratory test involv- 


100 r T 
LEGEND 
aber atory tests 
Expenmental mune tests (large scale) 
60 


Effect of moisture on flammability of 


Fig. 1. 
mixtures of high-volatile, bituminous Pittsburgh 
coal dust and limestone dust 


of moisture and its bonding to the 

dust, and with special conditions in 

the surrounding vessel or space. 
Reaction of moisture with magne 


aluminum, and some other metal 
powder gas, 
particularly at clevated temperatures. 
Thi 
coating on the 
ticles and make 
to ignition, In 


ium 
produce hydrogen 
may reduce the protective oxide 
urface of dust par 
sensitive 


mall 


promotes termen 


them highly 

ome dusts a 
amount of moisture 
tation or other microbiological action 
leading to heating and occasionally to 
fire Other heat-producing processes 
are chemical reactions between certain 
dusts and moisture and galvanic cell 
effects due to the presence of moisture. 

To confirm limited large 
test laboratory 
recently on the 


cale mine 
experiments were 
conducted effects ot 
moisture on the explosibility of coal 
dusts of various ranks and particle 
izes, The tests made by de 


the proportion ol 


were 
termining inert 
(limestone) dust required in a mix- 
ture with the coal dust to prevent 
ignition and flame propagation when 

laboratory fur- 

preset standard 
work has an im 


bearing on coal mine safety. 


dispersed through 


nace heated to a 
temperature. The 

portant 
The 
dust ts 
of explosions of coal dusts containing 
various amounts of moisture. The test 
data for coal dusts prepared from the 


data indicate how much limestone 


needed to prevent propagation 


bituminous Pittsburgh seam are shown 


in Figure 1. Since the inherent mois 


the latter is frequently designated as 
the “relative flammability” of the coal 
dust. 

As can be seen from Figure 1, in 
crease in moisture content up to about 
5% little 
flammability, but further 


> has relative 
in pronounced reduc 


effect on the 
increase in 
moisture result 
tion in flammability of the coal dust. 
The effect of moisture is 
coarse coal dust than for more finely 


The 


moisture ts 


greater tor 
dusts inhibiting or in 
effect of 
ably greater, especially for the coarser 
dusts, than the effect of the 
combustible (chiefly added limestone ) 


divided 
erting consider 
solid in 


in the dust mixture. As an example, 
the dust of “20% through No. 200 
sieve fineness,” which 
dust present on the floor of many mine 


is typical of 


entries, failed to propagate an explo 
sion when its content 
about 17% and its total incombustible 
content (moisture plus ash) about 
22%. In when the dust 
was dry it required an incombustible 
content of about 65% (ash plus lime 


moisture was 


comparison, 


tone) to prevent propagation of an 

explosion; in other words, in this in 
tance the moisture was more than 

three times as effective as the lime 

stone 

Flame Velocities in Dust Explosions 
Knowledge of flame velocities, o1 


rates of propagation ot the flame front 
relative to the fixed surroundings is 
important for understanding the ex 
sas well as for planning 
diverting, 


In coal 


plo proce 


and designing quenching, 

and other protective measure 
dust explosions in a 1,300-ft. entry of 
flame 


several 


the experimental coal mine, 
measured in 


rhe 


velocitte were 


hundred tests velocities of most 


=| 


self-sustained explosion from 


about 200 to 2,000 ft. /se« In a few 


ranpe 


tests velocities that exceeded 6,000 
it./sec. were recorded 

A number of explosion tests were 
made with aluminum and magnesium 


50-ft. section of the 
near the open pit mouth, 
velocities at 20 to 30 ft. 


in the outermost 
mine entry 
The flame 
fromthe 
ranged from about 800 t 


origin of the explosion 
3,500 ft. /sec 
that 


xplosions 


recent study of factors 
govern flame 
of cork, cornstarch 
sugar, coal dust, and wood flour were 
set off in a l-cuft 
circular, square, and rectangular hori 
ducts of 2 to 17 ft. in length 


In a few tests, explo 


In a 
propag ition, 
cellulose acetate, 


gallery to which 
zontal 
were attached 
sions were initiated in a 64-cu-ft. gal 
square (18- by 18-in.), 
The 


was 


lery, to which a 
32%4-ft. duct wa 
flame velocity in the 
measured independently by photoelec 


connected. 
ducts 


tric cells, by ionization probes, and by 


a direct photographic method. The 
ionization probes and cameras were 
used simultaneously in several sets of 
experiment The flame velocities 


agreed 
all tests 
photocell 


measured by the two method 


within 5% or less in nearly 
Data obtained 
method were generally in 


ment with results by the two other 


with the 


fair agree 


methods 

The experiments showed that within 
the range investigated the average 
flame velocity in dust explosions ini 
gallery increased 
though not linearly, with 
length of duct The flame 


within a duct increased approximately 


tiated in a closed 
increasing 
velocities 
linearly with distance from the gal 
lery toward the open end of the duct 


[See Figure 2(a) 


Table 1.—Average and Terminal Flame Velocities 


Dust 
Cork 
Cork 
Cornstarch 
Cellulose acetate 
Sugar 
Coal 
Wood flour 


Table 2.—Reduction in Flame Velocity 


Vent opening Flame velocity in duct, 


Dust concentra- Flame velocity in duct, 


tion in gallery, ft./ sec. 
oz. /cu.ft, Avg. Terminal 
0.40 800 1,200 
0.50 770 1,150 
0.40 730 1,220 
0.50 630 940 
0.60 530 810 
0.60 500 890 
0.50 400 610 


Table 3.—Flame Velocities 


Distance 


of secondary Flame velocity in duct, 


ture content of this coal is low (2 to in gallery, ft_/ sec. selah teed ities 
3%), in the experiments additional sq.in Avg. Terminal gellery, f Ave. — 
water was added to, and mixed with 0 630 940 25 240 a20 
the dust The abscissa represents the 50 490 730 55 300 380 
total moisture and the ordinate the 8.6 370 500 11.5 630 830 
total incombustible (ash, moisture 115 260 200 No secondary vent 660 940 
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ENE 


Table 1 lists 
flame velocities 
liam. circu 
it. gallery f 
through 


lar 


ind othe 


plo ons 

stoichiometri 
A might bee 

velocitie re 


of fine dust 


duct 


lust 


- expected, higher 


average and terminal 


11]-it. long, 444-in 
attached to the l-cu 
xplosions of several dusts 
200-sieve fineness 


the 
in al 


lust concentrats 


velocity im 


iximum 


Wa reco! 

cloud 

concentrati 

flame 
explosion 


obt uned 


coarse 


nerease 


in. diat 
dia 


the iV 


icetate 


erage 
lose 
Vu) it 


660 to 570 ft 


terminal 
11-ft 
rage 


circular 


duct 


ulted in a reduction 


tv in cellu 
ducts and trom 
The 
higher 
duct 
ol 


16-ft. duet 


omewhiat 
circular 


rect ingulat duc t 


the 
length 


ince 


unrestricted 

the er 
provided 
the 
velocities 


shown in 


oport 


on 


Explosion Venting Under 
Special Conditions 


One of tl 


for reducing 


ion 


Wire-Screen Device 


frequently 


like 


venti 
the Bureau of 
Data on vent 
relatively veal 
numerous dusts (7 


Dust concentration: 


0.2 oz. per cu. ft. 


— 


-—~ 


FLAME VELOCITY, FEET PER SECOND 


(-200 mesh) 


-200 mesh 
(a) | 


0 


10 
DISTANCE FROM GALLERY, FEET 


5 


Fig. 2 


Flame velocities of cork dust explosions in 11-ft., 4.25-in 


15 0.2 04 
DUST CONCENTRATION, 


OZ. PER CU. FT. 


0 06 0 50 100 150 


AVERAGE PARTICLE SIZE, MICRONS 


1.D. duct attached to |.cu.ft. gallery 
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16-It circular duct, u ‘ safety 
vent jual irca 
tion of the duct) wa 
rallery Lhe flan Recon node! wnrestr ted ting 
the average flame explo range trom | sq reach 
able 3 Mata indicate that 1) cu.ft. of for sn 
sions of cork is shown in Figure small 
or wovision otf the econmaary vent re ont amd | cor tion oO 
2(b). The mam velocity for this : qu tru t 
duced the flame velocity it. cuit. tor large ind 
= the distance of the vent building with heavy, ren ree co : 
trom the gallery ete construction tal cata 
venting requirement tor t ne’ 
ist explosion ind on venting through 
of EE than in those of will be pu hed th cat 
dane D ulure In tha there 1 piven 
lust See Figure 2(c) most effective tad 
An 839) in the cross-se damage from dust exo! aly & 
tional area of vs = i to provide pre perl ore 
explosion pressure and flame 
ind proportioned at uitably place ‘ 
ing in vet 
flame explo wor vent the equipment 
structure within which an explosiot 
1]-it night occur (senerally the most 
Cc. ffective vents are free or unrestricte In many old plant 
lame velocity wa pening However nm practice it properly designed new 4 { equi 
(50 to 80 ec.) 
it necessary to prov cle on nent m @hicl plosiet ut 
A , juare of closure tor uch opening is located s« ir from an out ‘ ill 
equal cre ectional ireas diaphragm that teat blow that oy lo re 
lalbvle » cho the reduction in flan out under hk pre ure hinged lease thre ‘ or wt thre 
elocity in cellulose acetate dust (0.50 o or blow-out panel louver cored triosphes othe choat 
7 expl sone propaga gla pane hinged window or light flan ire permitted t we 
ing through the long 4'4-in. diam 
, ections i vall or root surface air the plant ares oractice is dan 
ircular duct whet uccess! y larger 
ent were wovided me ill the pre erou ind | resulted we ent 
l-cu.ft. gallery in which the explosior gat Mine for il tor research on 
initiat require bles conducted it the 
It can be noted that in the last test rie explosion Iu \l n l42 w n effort ‘ 
the velocity at the end of if n the effe { ey trap cust 1 flan 
the t wa maller than the tivene ol various diaphragr ( ' ‘ | { is re 
ive city at midpoint | ind on venting int om umed re thy the ea of pro 
duct. In duets of much greater chambers of finite olume (J) re ‘ but preventing 
this 1 ht be true in most insta been published. Recently a guid Mane fl ‘ m the explosion 
because, unle resh fuel and sufficient explosion venting wv published | wr t the vent or through 
oxygen are provided along the duct the National Fire Protection A ss ducts attached to the vent; the proce 
the flame 1 led and must gradually ition (2 I} guide outline en t | termed uence! tiny 
lie out ng duct ral pri ple ind contain ertau e expe ent vere rie on om 
Another erie ol experiment with recot endatior elatu t thre cle alley th chust « 
ellulose cetate made with a n and util tion of explosion vent cellulose icetat itomized alu 
1,600 
Dust concentration: 
0.2 o2. per cu. ft. i 
| 3 | | | 
1,200 + — 
800 
~ 
/ =| 8 
(c) 


TIME INTERVAL, MILLISECONDS 


Fig. 4. Effect of time interval between initia 
tion of explosion and water dispersion on 
pressures in 216-cu ft. gallery 


min, corm starel ovbean, coal, cork 
wood thous Lue to trenyth 
limitation ol the gallery the test 
were generally not made at the op 
trum dust) concentration thee 
tests an TR- by Cor 15- by 15-0 

vent was provided in one or two 
vertical of the cubieal 
pallery In some tests both vents were 
or unrestricted in other 
vent Cor part ota vent) was tree iin 
my othe other i vire creen irranyee 
vit inserted or wire creen 


were provided for both vent 


Numerous trial vere made with 
variou creen irrangetment 
atistactory combimation with which 


al the « ple test wore 
cotisist three creen 

paced to 7 om leach nest 
contams three ets of Iwo sereen 
“a teel-wire creen and one a bronze 
ereen with pacetl between 
the et Ihe teel sereet ire of 
welded construction. 6- by O-mesh /in 

vine diam he bronze 


creens are by lRemesh/in vith 


Fig. 5. View of polyethylene bags in duct for 
arresting dust explosions (air vane pressure 


pickup in foreground) 


an O.O)1-in. wire dian Among other 
effective screen arrangements was one 
consisting ot nine sets ot two screens 
ore teel and one bronze spaced 
2m l inm., or 2 1n ipart The fine 
mesh bronze screens had the greatest 
effect in cooling and otherwise quen h 
ing the « x plo ron flare 
The purpose of the heavier steel 


creens was to prevent destruction ot 


the creen device in each test and 
te a ure proper cree pacing \ 
heavy creen hould be used on the 


outer side of the device in all plant 


installations, in order to prevent ejec 


tion harp creen tragment and 
possible injury to near-by personnel 
lo protect the creen device trom 
contamination clust or 
fibers from the explosion space or 


from the plant irea, the first and last 
creens im the device hould be cov 
ered with a thin metal foil or paper 
igi 


With the three-nest sereer irrangye 


explo ol ill eight 
clust mentioned ere quenched 
bigure 3 shows the effectiveness ot the 
creet in a coal dust explosion the 
creen arrangement was used in the right 
ent and a in be seen, coal dust Churned 


und unburned) is issumge through it, but 
than (on the tront ent m cree 
vere used, and flame 1 een proyecting 


trom the waller 


With cellulose wetate explo ton 


experiment were vith ereen 
installed in fixed positions at variou 
clistanee irom the yvallet in duet 
ittached to one vent In ome test 


it the junetion of the gallery and the 
duct a weak diaphragm or a hinged 
light panel was installed that opened 
under light pressure The flames were 
quenched within the duct m all test 
In all tests in which the vent or 


duct contamed protective the 


‘ pre ure vithin the wallery 
vere higher than explo 
ions m which the vents were un 


obstructed and flame issued from the 
raller The pressure increase result 
from the reduction in vent area by the 
creel 

Che results of the study to date indi 
cate that it is possible by the aid of 
creen devices to arrest flames of many 


industrial cust explo ron within a 


hort distance of thet point of origin 


Quenching Incipient Explosions, 
Preventing Secondary Explosions 

\ dust explosion during its initial 
phrase is relatively slow Time 1 
needed to disperse the dust, mix it in 
proper proportion with air, drive off 
part o1 ill of the volatile constituents 
(if anv) from the dust, or in some in 
tances melt and volatilize the outer 
part ot the cust particles, and bring 
ihout actual ignition—there is alway 


an ignition lag period. The volume of 
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dust involved at the start is likely to 
be small, and the pressure at the start 
of a dust explosion rises slowly. It is 
therefore hig! ly advantageous to 
achieve control of an explo ion during 
the incipient stage 

The problem wa tudied with coal 
dust and with atomized aluminum ex 
plosions in the 64- and 216-cu.ft. gal 
leries. It was found that pressures im 
these explosions could be successfully 
limited to small values by dispersing 
quenching agents trom four to eight 
polyethylene bags or other containers 
uspended in the galleries. In the test 
with aluminum only water was used 
coal dust explo ion were controlled 
with water, limestone, and salt The 
time ot dispersion ot the quenching 
medium relative to the initiation ot 
the explo ion was critical ai persion 
wa sccomphi hed in some test man 
ually by presetting a timing switel 
and in other tests pressure-sensitive 
bellows-type pickups were triggered b 
the explosion itself. Coal dust explo 
ions were quenched successtully when 
the time interval between ignition and 
dispersion of the quenching agent wa 
5 to 35 mse partial control wa 
ichieved up to about 80 msec. In the 


idluminum explosions complete control 


resulted only whet vater was di 

persed simultaneously ith the alum 
inum, which is obviously impossible in 
an actual explosion. Partial control 
resulted im several tests when the time 
interval wa > mse The effect of the 
time delay on explosion pressure 1 


hown lor a number ol dluminum ind 
Figure 4 


In many industrial explosions as 


coal dust explosion 
in coal mine explosion the imitial 
ignition is usually limited to a rela 
tively small amount of combustible in 
a small volume. However, frequently 
the disturbance created by this explo 
sion disperses dormant dust off the 
idijacent mine or plant surfaces, parti 
ularly the elevated surtace this pro 
vide fresh fuel to the flame incl 
cuuse it to pre id ind sometimes re 
sult in a second or even more ¢ xplo 
sion ome at remote location 

To study measure lor preventing 


the development ot ecomaary ¢ xplo 


Ons a vide variet ol experiment 
were performed in the 64-cu.it. gal 
lery, to which 32 ;-tt. duet (18- by 
18-in.) wa connected, which led 


into a 216-cu.it vallery he explo on 
were initiated in the 64-cu.ft. gallery 
ind unle s checked they propag ited 
through the duct to the larger gallery 
dispersing and igniting dust that had 
heen placed on a Shelf therein betore 
the test In some experiments dust 
was also distributed on the duct floor 
Explosions of cellulose icetate coal 


cornstarch, wood flour, and atomized 


aluminum were studied 


‘od 
H 
600 
: 
00 
: dust a 
Vent ratio ft 
ay 
| 


Somme 


prevented by providing one or more dust. For test vit ter , eet 
vents m the duct between the illerv netal tta 
Other explosions were stopped by di troug! 1! t i ‘ 
persing water, limestone, or salt from mg along each ile 1 nity 
polyetl viene lag or ther conmtamers charge of the water Lhe treoug ‘ CNX] other test 
suspended in the duct; by dispersing held in upright position by ere set at 
the quenching agents from V-shaped ittached to the top of the duct. W the sf recte nwa 
troughs installed in the duct: and by i pressure wave from the exph " the duct 
installing one or two water sprays im reached the troug! t caused them t 
the duct tip, breaking the wires and pernutting Literature Cited 

\ number of secondary coal dust discharge of the quenching agent ond 
explo on 216-cu.tt vallery Secondary poke on ill the R P. Williams, Bur. Mines Rept lnvest 
wer prevented by diverting the flame lust tested were prevented by ! 5052, p. 7 and Figure 10 (1954 
ot the primary expl mor through 18 charging ome r sore tances t 2 Natl. Fire Protect. Assoc No 
by 18-in. vents in the connecting duct water sprays im the pat deus 3 an A cng H. C. Howarth, and 
Chis was accomplished most effectively ion within the duct, The operat 
when the vent was located within 13 ft the sprays was contr l either by Paper 617, 45 p. (1940 
or less of the mitial explosion, that 1 


from the 64-cuft illery It wa not 
po ible to prevent econdat explo 
by thi 


hon of atomized aluminum 


the 


hag The firing circuit was actuated 


per ed by tit ney detonator vithu 


or by 


pre ure Dp kup of by the pre 


thi 


flare 


Fig. 3. Coal dust explosion released from 64-cu ft. gallery through an unrestricted 


vent and through a screen protected vent 


quenehing barrier ot t! nature pres vite irra ly ‘ 4 ~Hartmann, trving, John Nagy, and Murray 


nternal ‘ thr pre ure pu } up entionme Jacobson Bur Mines Rept Invest 
4835, 16 p. (1951 
luct evel polvethylene the latter tance 1 e be 
ter the hor tween the pickup R. P. Williams, Bur. Mines Rept. tnvest 
mM the had to be sufficient to permit operation 5052, 8 p. (1954 
periment pers ot ater ol rela cuich ‘ 6. Hartmann, Irving, Sai. Monthly 79. No 72 
the polvet ene ba i uel ! valve near the 1 es betore the | 4 pp. 97.108 ‘August, 1954 
7 Hartmann Irving, and John Nagy, Bur 
t the exy ‘ va ccomplishe reached the spray | tion. Wate Mines Rept. Invest 3924, 22 p. (out of 
without t lue to bursting i upplie ' } print 19446 
the hag by tl pre ure w ‘ umler } 8. Hartmann, Irving, Quert fire Pro 
Secondary expk the dust pressed air pre we tect. Assoc, 40, pp. 47.53 (july, 1946 


9% Nagy, John, J Zeilinger, and Irving 
Hartmann, Bur Mines Rept Invest 
harging gater of mestone dust led) direct i iter line 4636, 15 1950 
rom ver } | | 


t top if rite Presented at AIChE. meeting, Pittshurgh, 
Pennsylvania 


The capacity of each trough was 1% prays directed t rel the ncomin 
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econdar\ ex plosior vere at. of water r 3 Ib i ton 
. 
econdat explosion of all the 
fully pre vented bw d per iy watet ay 
lnmestone, or rock ilft trom polvetl 
lene bag uspended trom the top ot 4 
centet line \lun nu ‘ xplo » 
bags was required Wit tome 
dust (1.7 Ib. /hag ix bag vere 
needed aml with roch (O07 Ib j 
bag vere ded he A a 
bag ) wit ‘ ceeded 
quenching agent generally «dis ‘ P 
ad 5 
; 
either by a preset timing 
the duct; tl pickups were mounted 
n the duct about rom the 64 
cu.tt. gallery For successiul explo 
ion control the distance between the a 
vith quiet ny cenit mitist net Ine 
too short, to assure that the flame ha ; a 
ret sore hed an po peu el be 
yond the quenching agent before it eee 
dispersion, In lo ucts it would he ee 
ad ble to re Ie everal sets oft 


a¥ 


The role of 


air contaminants 
in formulating 


operation ol ait eparation equip 
ment is a subject of growing im 
portance because of the vastly in 
creased rates of tonnage oxygen and 
nitrogen usage by the chemical and 
Much of the 
large new demand is at locations un 


metallurgical industrie 


der heavy and increasing air pollution 

conditions requiring fullest applica 
tion of present technology. Reduction 
ot hazards requires understanding. To 
this end, past published data provides 
limited knowledge 

Original data developed at Air 
Products by controlled explosion tests 
and solubility studies upon combustible 
contamimants permit the formulation 
of new safety principles consistent 
with historical finding 

The prevention ot combustible con- 
tamimants (1.e. fuel) accumulation is 
the first line of defense against haz 
irds. Various fuels have widely dif- 
ferent safe limits, and all must be 
considered jointly for an effective safe- 
guard 

Monitoring air before plant con- 
struction aids safe design and plant 
layout. Continuous monitoring during 
plant operation is a requirement for 
sale operation in heavily polluted 
areas. A new tool—the continuous hy- 
drocarbon analyzer—provides a fresh 
dimension to the monitoring problem 

This article presents new informa- 
tion on the character of materials and 
explosions in oxygen plants, and is not 
intended as a review of design and 
operating practice 

The accompanying historical review 
illustrates that the published literature 
has been mainly concerned with the 


role of acetylene in the air plant mis 


haps Acetylene has been rewarded 
as ¢ pecially Significant § tor everal 
good reason Large numbers of air 


separation units have been closely as 
ociated with acetylene production 
units; acetylene has a very low solu 
bility, is highly reactive chemically 
(forms ozonides and is oxidized more 
readily than most other hydrocarbons ) 
and acetylene can be exploded even 
in the absence of oxygen. 


Clyde 
and Franklin Himmelberger 


WcKinley 


Through the last several decade 
these particular characteristi ot acet 
viene have resulted in the adoption of 
design and operating practice vhich 
must have protected many air separat- 
ing plants from other hazards also 
The use of adsorption and purge tech 
niques suitable for avoidance of the 
acetylene hazard would also mul 
taneously remove other potentially 
hazardous contaminant if present in 
low concentrations, Historically, acet 
ylene has been re pon ible " many 
cases ; the possibility of solid acetylene 
liquid oxygen explosions has been ex 
perimentally established, the accumula 
tion of acetylene in oxygen plant 
reboilers has been demonstrated; and 
acetylene has been shown to have been 


present in plants at the time of ex 


plo 
The actual mode of initiation in 
volved in reported explosions has not 
been a atisfactorily established 
Recently at least two explosion 
have occurred in which = material 
other than acetylene were the primary 


iuels 


What Happens to Air Contaminants 
When They Get Into Oxygen Plants 

\ir is one of the safest of industrial 
raw materials, yet, it is, at time the 
carrier of contaminant responsible 
tor hazards in air separation plants 

Petrochemical and metallurgical in 
dustrie for example, which require 
the products of air separation, are also 
producers of by-products in the form 
of waste gases and vapors whose prop 
erties would permit accumulation in 
cold portions of air plants. The design 
indl Operation of such plants takes into 
consideration the local air contaminant 
problem, 

It is helpful to review the course 
of a tew parts per million of contami- 
nants through an air plant. Specific 
designs alter cases, but some general 
izations are possible : 


Optimum air intake location is assumed. Pre- 
purification systems play a strong role in con- 
taminant removal, often beyond those impuri- 
ties for which the systems are specifically 
designed. Moisture removal in traps associated 


112—M © CHEMICAL ENGINEERING PROGRESS, March 1957 (Vol. 53, No. 3) 


OXYGEN PLANT SAFETY PRINCIPLES 


Air Products, Incorporated, 


Allentown, Pennsylvania 


with compressor intercoolers and aftercoolers 


is often accompanied by removal of substan- 
tial fractions of soluble compounds such as 
ammonia acetone, ethy! alcohol and others 
condensible with water 

Caustic scrubbers remove substantially all 
acidic compounds, such as H.S, HCN, and most 
of the NO 

Adsorptive driers remove heavy hydrocar- 
bons including residual compressor oil along 
with woter. Medium hydrocarbons such as 
pentane, hexane, and other organic vapors 
are largely removed 


Still other residuals in the air feed 


can pa into the maim exchange sys 
tem Compound that bol above 
ibove 270° F. 


(see Table 1) should theoretically be 
effectively condensed and remain in 
the exchanger until defrost. In prac 


tice, small quantities are often carried 


on as suspended particle n the air 
stream. Propane and propylene, which 
remain liquid below 280° F., are 
normally carried through the main ex 
changer Butane and  butenes if 
present as mixtures, are probably also 
earried (as liquid beyond the main 
heat exchange systen 

In some plants reversing heat ex 
changer or reversing regenerators 
ire employed instead of shell-and-tube 


heat exchangers for all or part of the 
air feed [he ur feed groc d rectly 
to the reversing e« uipment w thout 
removal of moisture or carbon dioxide 
and other acidic component hese 
freeze out in cooling but are, in turn, 
evaporated on reversal by return 
oxygen or nitrogen product. The only 
that a hehtly greater 


difference 
fraction of acid vase will ro bevond 
reversing equipment into the high 
pressure column 


] 


To generalize, nearly all hydrocar 


bons up through butane and butylene 
(excluding butadiene and methyl ace- 
tylene) would enter the high pressure 
column, as would NO, N.O, CO, ozone 
and hydrogen. Of these, hydrogen and 
some of the CO would leave the high 
pressure column with the _ relatively 
pure nitrogen overhead and the re- 
mainder leave in the crude oxygen 
hottoms which proceed to the low 
pressure column 


4 


Carbon monoxide and hydrogen 
leave the top of the low pressure col 
umn with the nitrogen, and all other 
components must be disposed of via 


the oxyger 
How Contaminants in Liquid Oxygen Are 
Removed 


In plar ts where the product oxygen 


is withdrawn from the reboiler as a 


liquid, such as in liquid oxygen plants 
and pumped oxygen plants, the ma- 
terials remaining in the liquid oxygen 
are continuously withdrawn In the 
former, they are removed from the 
plant in the liquid while n the latter, 
they are vaporized homogeneously 


with the oxygen at the elevated pres 
sure and correspondingly higher boil 


Ing point ¢ oxygen 


Table 1.—Properties of Some Air Contaminants 


Nome 


Carbon Monoxide 
Methane 

Nitric Oxide 
Ozone 

Ethylene 

Ethane 

Nitrous Oxide 
Acetylene 
Hydrogen Sulfide 
Carbonyl! Sulfide 
Propylene 
Propane 
Formaldehyde 
iso-Butane 
iso-Butylene 

1,3 Butadiene 
n-Butane 

Ethylene Oxide 
Acetoldehyde 
Nitrogen Dioxide 
n-Pentane 


Acetone 
Methanol 
Hexane 
Benzol 


n Decane 


boule up to an equ librium value in 
the (also called 


“yaporizer ind is thereafter vapor 
ized with the oxvger As hvdrocarbor 
chain lengt increase (and vapor 


pre ure cle reuse the eq 1 lilor uli 


concent! 


hydr 
thor 


h iZaraou 


Formula 


Why Absorbers Are included 


Cony lete vaporization 


nants with oxveet 
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Table 2.—Solubility of Various Materials 
in Liquid Oxygen at —320 F. (22) 
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n Butane 

n Pentane 

n Hexane 

n Decane 
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Ethylene 
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Benzene 
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1.3 Butodiene 


* ot 297° 
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first approximation of explosive limit oxidant mixtures. Detonability limits mole per cent methane and the upper ex- 
r for mixtures, which is useful since the ire composition-wise within the flam plosive limit of 50 mole per cent methane 
energy release per unit ma at the mability limit The lower flammabil fall within the gas phase limits of 5.47% 
j hi §9.2% he lower explosive limit of 
lower flammable limit is roughly the — ity and detonability limits are roughly and notes : = a 
same for all In Tabi t] ethane has been observed, using flas! 
bulb initiation with the unprotected bulb 
3, a comparison drawn among s¢ 
J, i "| iwn among : with either air or oxygen. This quali- directly immersed in the ethane-liquid 
eral hydrocarbons, of lower gas phase tative milarity is due, no doubt, to oxygen mixture, and found to be about 
flammable limit, energy release pr the fact that exee oxidant is present 4 mole per cent ethane This system 
gram mole of mixture ind lower in either case Phe upper limit ow has an upper explosive smit which 
lin 1OV 
flammable limit expressed as methane ever differ markedly from air to can be observed only at such elevated 


(approximated by multiplying — the system pressures as those wh 


oxygen 
lower explosion limit by the number mit a single liquid phase to exist. The 


liquid phase explosion limits tor methane 


of carbon atoms in the molecule). It It is of interest to compare the be 

will be seen from experimental ex havior of a liquid oxygen-methane mix and tor etna are thus ag to be con- 

plosion test data presented in the fol sure with the corresponding qnecous date sistent with the gas phase data for the 

lowing section that the lower explosive “xysen and methane form a single-phase same s,.tems 

limit for gas phase mixtures of hydro liquid system at temperatures above the Selected data from a comprehensive 

carbons and oxygen is useful for liquid freezing point of methane, as is shown in’ experimental explosion testing pro- 

mixtures of the soluble hydrocarbon higure 1, and at much lower temperatures gram under way at Air Products 
tot till possible to prepare very con- (see Experimental Explosion Testing 
centrated single phase mixtures Due to Te hniques ) are pre ented in Table 5 


this great solubilit t is possible to ob- ‘ 

Experimental Explosion Test Data rea ility, it is J ible to ob Hise Gest eleven tests enewmenes 
erve ¢ xperimentally hoth the lower ex 
both the high and low explosion limits 


' In Table 4 are summarized some 
for the CH,—QOz liquid system. The 


plosive limit and the upper one. Follow 


representative data from Lewis and ing the technique described in another 


4 von Elbe (23) which relate deton ection of this paper, it has been found Same re sults are obtained at both 
o ability and flammability limits for (22) that the lower explosive limit in liquid nitrogen and liquid oxygen tem 
, certain yaseou ingle-phase fuel the liquid oxygen-methane system of 11 peratures. The lower explosion limit 

Table 5.—Experimental Explosion Test Dete 
F Vol. of 
condensed 
j Test Composition of test mixture, sample, 
No mole % cu.cm Test container Initiation Remarks 
! 4 CH, 96 O, 15 %’’ O.D. * 6" long copper tube Blasting cap No explosion 
2 5 CH, 95 0 200 250 cc. glass flask Blasting cap No explosion 
3 7 CH,—93 O,~ 30 1” O.D. * 4” long copper tube Blasting cap No explosion 
4 10 CH,--90 O, 90 14 O.D. % 7” long copper tube Blasting cap No explosion 
% | 5 12 CH, 88 O, 30 1” OD. & 4” long copper tube Blasting cap Exploded 
‘ 6 15 CH, 8650 30 1” O.D. & 4” long copper tube Blasting cap Exploded 
7 33.3 CH, 667 O, 30 1” O.D. & 4” long copper tube Blasting cap Exploded 
8 50 CH, 50 O, 14.5 % O.D. * 6" long copper tube Blasting cap No explosion 
9 50 CH, 50 O, 16 % O.D. * 6” long copper tube Blasting cap Exploded 
Z 10 $55 CH, 450 30 1" O.D. & 4” long copper tube Blasting cap No explosion 
1) CH, 31 O, 15 O.D. 6” long copper tube Blasting cap N. explosion 
12 100 N.O slurried in liquid 
oxygen Solid 50 cc. test tube Blasting cap No explosion 
13 100 N.O Gas at 70° F 1 gallon can Blasting cap Exploded 
14 100 N.O Gas at 70° F 1 gallon can M-2 flash bulb, Exploded 
: plastic removed 
5 15 190 NO, Gas at 70° F 1 gallon can M-2 flash bulb, plas Exploded 
tic removed 
‘ 16 100 NO Solid 50 cc. test tube M-2 flash bulb, plas- Slurried in liquid oxygen, 
: tic removed no explosion 
17 50 CH, 500 10 20 cc. test tube Ozone O., with 0.1% O, was bub- 
bled through test mixture 
while applying mechanical 
shock, no explosion 
16 Solid CH, floating in liquid 
; oxygen 10 22 cc. test tube Ozone O, with 0.1% O, bubbled 
into test mixture Im- 
mediately exploded 
9 Solid C.H, floating in liquid 
oxygen 30 1” O.D. * 4” long copper tube Blasting cap Exploded 
20 Solid oil slurried in liquid 
oxygen 135 250 cc. round bottom flask Blosting cap Exploded Much oil = un- 
reacted 
21 Tricresy! phosphate lubricant, 
slurried in liquid oxygen 100 250 cc. round bottom flask Blasting cap Exploded 
22 Polyethylene glycol lubricant, 
slurried in liquid oxygen 100 250 cc. round bottom flask Blasting cap Exploded 
23 3.1 CH, 969 O, 10 1” OD. & 4" long copper tube M.2 flash bulb No explosion 
24 44 CH, 956 O 10 1” OD. & 4” long copper tube M.2 flash bulb Exploded 
25 3.1 CH, 96.7 O, + 0.2 NO 10 1” O.D. & 4” long copper tube M-2 flash bulb No explosion 
26 = Solid C,H, in liquid oxygen 10 10 mm. glass test tube Ozone O, with 0.1% O, bubbled 
into test mixture. No ex- 
plosion 
= 
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Table 3.—Ges Phase Flammable Limit—Carbon Atom Approximation 


Energy release 
at lower limit 
Lower limit Heat of K col, gm 
Lower limit, as methane combustion mole of 


Compound Formula mole % mole % K col. mole minature 


5.00 213 10.16 
3.00 373 11.2 
2.12 53) 11.3 
1.86 688 12.8 
1.40 845 
1.18 1002 
0.83 1473 
0.77 ‘ 1630 
2.75 337 
2.0 492 
1.65 650 
2.50 311 
1.27 944 
14 789 


Methane 
Ethane 
Propane 
Butane 
Pentane 
Hexzane 


Nonane 


x 


Decane 
Ethylene 
Propylene 


Butene |! 


Acetylene 
Toluene 
Benzene 


Table 4.—Flammability and Detonability Limits—Gases (17) 
Lower limit, mole % Upper limit, mole 


Minature flammability detonability detonability flammability 


4.65 15 90 94 
: 40 18.3 59 74 
moist , 15.5 38 90 93.9 
12.5 ; 74.2 
5.4 59.2 
5.0 15.0 
2.5 80 
2.1 82 
1.85 36.5 
4.10 50.5 
3.0 


Explosion tnitiators 
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CARBON 
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ntroduce 


Fig. 4. Schematic diagram of Continuous Toto! Hydrocarbon Anolyzer 
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come source ot The ob Ficeure 6 
l of ren | it tall in addition ire lox ited trial 
\ in ists } ] 
j rher in tl rud n lin ireas where the concentration level of The choice of sample or monitor 
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the need for monitoring 1s increased plant cyele, but a sample ch is rep 
i hith oye athe ‘ 
resentative 
argon mee nearly all air contam Phi variable nature of ait pollu 
a usually affords the most useful infor 
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riethod hould work In case the tion of sound design and operating ‘ : id 
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where tl reboet mecentration dort 
hte avelle ol the method of muti factor corrective wedure uch 
| ter not exceed five time that of the in 
i adrainagve of orten 


W het oke oven yas is cooled, a tamination so determined. This lewel Centinvews Hydrocarbon Analysis 
resin is deposited, which has occasion measures the approach to a hazardous A continuous total hydrocarbon ana 
ally exploded in main heat exchanger condition. Monitoring techniques vary , ; “san 1 (22) whicl 
la een deveioped whicn 
[hese resin ire believed (27) to be with the particular ituation Proces t rbor (or 
IS Se€Tisitive any Ivarocarpon 
formed trom nitric oxide or nitrogen cycle, design features, atmospheric en : : 
ther organic combustible) without 
dioxide and olefins which are present vironment, and onstream requirements } and § 
aiscrimimation ee iwure ana 
ata level over one per cent Neither ill affect the monitorme procedures . 
The ay provi meats tor 
these resins nor anything resembling vhich are selected. Relatively strin Phe apparatus | des a mea 
mtinue lyzing am lant 
the ume type of explosion is known yent standards may prudently be set continuously inalyzin i p 
pw concentrations ot 
to have occurred in an air plant. In for plant startup. These may be modi treams for very lgw concentratio ) 
‘ 
i nti 4 uriti 
dleed uch an occurrence is unlikely fied as permanent “ground rule ire 
because even i refmery atmo phere established through on-site plant ex principle the ippa 1 pa ile 
: arbo naly by oxication 
could contain little more than a minute perience class af atta 
ot combustible materia to carbon 
fraction of the olefin) concentration The air separation plant im which , 
dioxide and determining the latter. In 
in coke-oven ya the entire oxygen product is with , 
this apparatus, the hydrocarbons im 
hve pur ot uch intermedi drawn from the reboiler a a liquid 
the imple tream are cor pletely 
ale as mitiators is not com combines a minimum of process design 
oxidized over a catalyst, and the re 
pletely excluded ind operating precaution Phe liquid leant 7 
Thus, we see that ozone is a plausi may be the final product or it may be sellin Geile sid melodies 
ble initiator of oxygen plant xpl pumped to elevated pressure and 
| Lhe ample introduction ma col 
but two oxides of nitrogen (NO and iporized by heat exchange. In such 


veniently be equence timed to assure 


NOW) remam subjects of conjecture plants, the opportunities for accumula 
uniformity repetrury examination on 
lhere ma ell be other manners of tions of contaminants are minimized 
several ditterent mp tream 
ignition of which we have no know! reducing hazard If plants produce 
in effect o vith the nstru 
edue ome or all of their ox yen a a low ifford 
: ' ment, a substantia continuous trace 
It would le lesirable to remove all pre ure fa taken from the column } 
the both plant design and plant operation lor each sample. A ty} 


hecome more critical lf these plant 


tien te <ploston t ‘ 1 wi out 
ex} can thou coming ait In plants producing lo 


the hwdroearbon adsorber evele 


fuel, This means we must emphasize 
prevention hazardous tuel | | unl emergency shutdown may be re 
) ention of iwardeo eve 
the reboiler accumulation be 
the first line of safety defense \s we pendent upon the vapor pressure 
le: rn more hon tor hnece ivy i uch comin 
tha Appiies oxygen wither i t purge 


ilety through monitoring require 


Due to the lack of fuller knowledge 


vey kor additional mtormation occa 
nut econd line of de the establishment  « sional miple re take 
preventing tonition i weak limits of concentration. Using the ap ; 
unreliable on proxi nation that the lower flarnn ible changer detrost ron adsorber 
nt paper | | expre ed as methane or carbon ictivation ga ron purge 
oni a ape ew en 
titled Inedlustrial | pl wy llaz | atom) equiy ilent, is reasonably constant other pot core ot which ire 
abowe 5 mole per cent, a value unique with specifi cevele hese 
Detection (28) we quote ' 1] ‘ 
uch a ppm (Csatety tactor Sample ire generally not essential im 


fuel control but provide supplementary 


Knowme that potentially hazardou 10:1) may be adopted as a tolerable 


ire likely to exist, one may level for Oluble contaminant information tor diagnosti purpose 
accept them and attempt to prevent ther value used in a particular ituation 1 It i evident that uthough continu 
Hetivation Obviously ome idea ot tl dependent upon apprat il of the indi ous total hydrocarbon ana! amt 
ease of imtiation of violent phenomena — vidual plant contamination spectrum invaluable aid, an understanding of the 
is needed Usually a more realistic this appraisal being typically a co relative amounts of the mdividual con 
ve acl renee th ditheulty of dents per itive ettort ot the ut epar itor taminant ! il o needed \ total hy 
‘ying means of Gutution & plant uppler with the future plant drocarbon level of 200 ppm Saale 


cut, to prevent the conditions 
only af no vdrocarbon with a ou 


operator The utility of the carbon 


which permit the development of propaga 


itom equivalents approximation as a bility limit below 200 ppm are present 


thom «of explost reacthm ‘ 
measure of hazard and the possibility in excess of their medividual solubility 
of sudden variation atmospheri limit 
Monitoring , 
contaminatior upport contimuous \cetvlene is one of the few trouble 
Plant streams can be monitored dur total hwdrocabon analvsi a a basic some hvydrocarbor contamimant hav 
ing operation and the level of con feature of the monitoring program ing a very low solubility SJecause of 
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co, —_4----+ 
To m 
100 CO, 


well 


follow 


Above 0.2 ppm, tests should be frequent 


PER MILLION 


Above 0.5 ppm, corrective measures should 
be token 
Above 2 ppm, the plont should be shut 


down 
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L 
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Fig. 6. Sample strip chart from Analyzer showing operating cycle 


Table 6.—Type of Contaminant Analyses 
Compound Method of Analysis 


Acetylene After concentration by low tempr-ature freezeout, detect co'orimetrically 


with tlosvay solution (30 


Carbon dioxide After low temperature concentration and absorption 


hydroxide, back titrate with acid i 


Carbon monoxide a) After CO. removal, concentrate at k temperatures, oxidize 


ond proceed as above, for CO 
b) Colorimetric analysis by palladous sulfate and ammonium molyt 


Hydrogen sulfide Following absorption by zinc acetate, convert into methylene bive 


tion, measure colorimetric ally 13 


Nitric oxide Following permanganate oxidation, detect colorimetrically with Greiss Saltz 


man reagent 34 
Nitrogen dioxide Colorimetric, with Greiss Saltzman reagent (34 
Ozone Numerous methods including use of aldehyde, KI, fluoresceir «. (35 


General Following low temperature concentration, methane, individual hydrocarbons 
light organics and nitrous oxide may be determined readily by gas 
chromatography, moss spectrometry, infrared spectroscopy, or Podbielniat 


distillation 


| 
| 


LIT 
Fig. 3. Explosion testing apporatus 


CHEMICAL ENGINEERING PROGRESS, March 1957 (Vv 


special Hosvay test made at scheduled 
lene are adequate long as result + + 
typical rules employed in mE 
run plants over the year is as 
| 
= 
Ant 4 | 
reflected m the excellent safety record 2 
STANDARD 
Acetylene is aleo detectible by infrared 
tient re ¢ 
mercially ivatlable or  contimuou 
monitoring 
Imcividual a ‘ serve 
it im at 
ol high plateau n the total con 
bustible trace le t end, the ga 
or part tho colunu ul 
taneous! mient tool 
Foll neentratior ple 
in exces barium 
positive and quantita 4 
pect eter, m 
(32 
other tat ‘ i ya 
test " hwd contam 
Hants are ited in Table 6 
tetiston ¢ ‘ ‘ thes« nalyt 
‘ etl ” t ‘ el rit 
tated! niple ncoentratio 
iw temperature orptiot 
pole can concentrate i 
train con tw dry pump, a CO 
crubher » rption cell 
comtanu vel at liquid oxyger 
te perat ive it vet test 
\itet thie rece quantity 
[ | 
transierre is measuring 
burett preparation to naly 
one nlant peratot comduet 
wiual hvdro yses on hatel 
vit lo p assurance ol | 
peration in t r particular et 
\ nent, employ contimuou 
| 
obser ition i ther olution | 
l’rima neern for protection and | Ly 4 | ane 
hence ment exte monitor 
must be applied where the ost su — f ~ 
ceptible vcle 1 n th 
most unpres ctable sphere least 
extensive 7 toring nece iry 
vhere the liquid pump plant oper 
No 3) 119—M 


ated in a continuously clean atmos- 


phere 


In short, the extent of required monitoring 
practice can be determined only by careful 
consideration of plant cycle, mode of opera- 
tion, the atmospheric level of contamination, 
and knowledge of the properties of the con- 


ftaminants 
Appendix A 
SOLUBILITIES IN LIQUID OXYGEN 

Liquid methane is completely miscible 
with liquid oxygen and, below its freezing 
point olid methane is very soluble in 
liquid oxywpet Data on this are given 
im Figure | The previously published 
data of bastovskii and Krestinskii (9) 


verthed and extended Physi al 
hemist will he 


have beet 
interested in the ob 


ervation that methane 


with values calculated 


corrected for the specific heats of the 
lid 


and 


igure 2 iis phase diagram for 
the ethane and oxygen system. Above 
ibout ethane ind liquid 


oxvect are itil hetween thi tem 


perature and the freezing poimt ( ye 


these liq | ire only partially mits 


ctble Pwo liquid phase one rich in 
ethane, the other in ox can coexist; 
m fact, thi ituation persists below the 
freezing pomt to | The 
wolid ethane has a high solubility in the 


ethane-rich phase down t 0K" | but 


the ethane-rich phase is no longer stable 


below this temperature, and the equili 


brium is then with the oxygen-rich phase 
to the extent of a reduced solubility 
o far as ‘s known, the complex nature 


4 ethane-oxygen phase equilibria has 


not been heretofore recognized, although 
Cox and DeVries (14) previo studied 
this system, and these same authors did 
note similar behavior of propane and 
propylene with liquid oxyger 


Ihe solubilities of a number of ma 


terials at a single temperature of 320” 
I’. are given in Table 2. It may be noted 
that nearly all of these ilues represent 
original data. The solubilities for many 
ol these are limited to a few parts per 
million \ description of three experi 


mental methods available follows 


(1) Turbidity Method. This technique 
i l preparing a mixture of the de 

ired concentration of hydrocarbon and 
xygen and ihsequently, condensing thi 
mixture mside a glass bulb and noting 


ether the condensate is one- or two- 
lhe concentration of hydrocarbon 


im the mixture may vradual changeac 


ited in be a irat i to 1-2 ppm 

in | effected | ta i rat 

ten ratures and so t ver 
cia tl ta t I} tra is 
te eva ited ft ! the en 

letel ivi the rela 

olatile hydrocarhor linally, the 
1 warmed to room temperature The 
amount of hydrocarbon so isolated in the 
trap can be calculated through knowledge 
of the trap volume and the final tem 
perature and pressure in the freeze-out 
trap Care should be taker however to 
remove any moisture or carbon dioxide 


durin 


g the preparation of the saturated 


liquid oxygen soluti 


Infra-red 
aturated solution is first prepared and 


Analyzer Vethod A 


then totally vaporized through a ira 
red analyzer The total di lved ma 
terial is determined by ntegrating 
these analyzer values i ap 
plicable when infra-red equipment is avail 
able for direct monitoring. Hydrocarbon 
analyzers of the type described in this 
paper make it possible to apply this 
method to any hydrocarbor or any 
orgamic chemical Thi technjue not 
a rapid one and requires great care, but 
is capable of high accuracy 
Appendix 8 
EXPERIMENTAL EXPLOSION TESTING 
TECHNIQUE 

One experimental yproach hich has 
een used (22) in evaluating the explo- 


t t i the 
nex re thre tro 
luct amd lata 
bta l ed in 
lable ij juc 
vill ed , by 
lescri lest able 

wa it t bra 
tock ldered 
oppet 
tion to or ' i 
was ta if it 
the ar t} 

im th part ta at 
im turn was placed im a arti t and 
‘ ered itl ib lank | test ! 
tamer was connected a n mwrure 
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~ 
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somewhat rking with liqui and 
soll and i Wa when the 
condensed ystem would cor t of more 
thar ne phase Ihe blasting cap imitia 
methods employed were igh (| » 
spark hot wure fuser wire dropping aw 
waght, air gun pellet, M-2 flash a¥ = 2 
and 
26 
/ Burgoyne College, London England 
|_| 
|_| 
|_| 
EE expenditure ene inalogous to that of ¢ ustible gases 
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Table 1.—Lower Limits of Flammability in Air of Mists and Vapors Compared 


Haber and Wolff (1) 
Mists 


Conc. (oz. /cuft 


liquid Mist Vapor 


Petroleum 


356-428 F 


0.0179 
* 0.0003 


0.026) 
* 0.0004 


Tetralin 


0.0409 
0.001 


0.001 


Quinoline 0.0662 


* 0.0015 


0.0015 


mall 


Vapors 


Limit 


oz. /cuft 


0.043 
* 0.0007 


0.0416 
* 0.0009 


230 0.064 
0.0012 


Iraction 


mable concentration 


if concentration 


lalp 


OO] 


lee atl 
aithon with 


i 
h 


nuit ilu 


be, Burgoyne and 
lower 

| ible 2 ith 

10 In 

vere 

ippreciable vapor « 

temperature ol 
(50-00° FFL) lhe limit was ra 


tuln bout propagation till 
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Table 2.—Lower Limits of Flammability 
in Air of Condensed Mists of Commer-~ 
cial Oils. Burgoyne & Richardson (2) 


Lower limit 


oil 


cu.ft 
Mineral cutting oil, No. 1 
closed flash-point: 266° F 


Mineral cutting oil, No. 2 
closed flash-point; 293° F 


Mineral cutting oil No. 2 
after straight distillation 
closed flash-point: 230 Ff 


Mineral cutting Oil No. 3 
Shell M. 6 


Sperm quenching oil 


Pool diesel oil 


4 
drop si7 Varies i wide range 
yenerator tor the production otf cor 
— which the drop sice is cscuntially ani 
Temp Temp form but capable o “The 
rota method is a modification of one du 
nelair ar La Mer Columbia 
iturates condenser 1 ‘ 
84 | 0.0409 212 | comditiort ntrolle olu n 
* 0.001 ntaini edi number of 
0.0662 conde tron nucle 
+ 0.0015 
tration the f a lianid ou net pa nie mesh 
thy me a that ot the se It " observed that at the 
‘ oll mothe form lower coneentration the opacit 
e the te the 1 t ined hat ap 
ure nece it iporizath peared as quite a thick haze in the 
" ester init entilated mia 
0.056 
| ete ol Haat hop or war-tink repre ented 
mace a n reality but «a of the 
let cia eter 
the instant of testing. t 0.055 
tliat | at the ‘ lve measured Burgoyne Newitt & 0.049 
fhomas (3) in connection wih te 0.046 
tet oroblem of crank expl uc} 
to 428" tetra problem of crankease expl ch 0.049 
‘ ‘ wi | these the nition of nust tormed by the contact 
| ure af the temperature 
overheater mrt oof the enuine he 
1 thee am this ca the « el With thi form of ven itor, it wa 
ration had 1 he taken is nec iry to use a quid consisting 
pecilyt the limits of t of a single ubstanee ind study 
F eats In thi rk a 2-ine meter tube vas made of the effect of drop size 
‘ he lower limit i 
ermatnent pase peessibl lormied 
ilread tated ot pure tetralin Haber & Wolfl 
Burgoyne and Richardson (2) lates te the sheet fra the mist 
tet n mit mixture 
mivest thy of com whew tant ly ol ra air I 
as measured by Kidenly tl 
‘4 ist ‘ ercial the i ertamed nad ‘ 
3 ith th expl of the must measure at the mit 
ivard ariime trom cutting onl ing theretros and w rg, tin ole 
nist) formation recline how thot content f tetralis lroy 
ertical tuhe with the Game os./cu. ft. and this relating lower limit concentration witl 
iva trom i t i ure wa not affected appreciably drop diameter and illustrates the tren 
ed end. Under these conditions the changes in drop size distribution occa of the result tamed For droy 
it ! tit in i cone il ov il ‘ diameter Oo] thie 
quiescent mesture mee the expanded 
condition or conde ition le Vet limit concentrat cr respond 
rewluet combustion are released tres 
closely to that for tet 
it the open end ‘ 4 
‘ir, measure atthe 
i Flammability of Mechanical Spray 
crankcase opera i} pore ! 
tion, contaim a considerable quantity lhe investivat ne ecn cor 
ited ol ul pended onl an the tort ol tinued? | 1) | rk ! 
thre chameal pray chi per ed by the 1 OVINE colla rat wath the wrete \ the 
le to part In order to asse the pr ble result ol a caretu tu ot the ettect 
ition part plaved by these larger drops in of the control the operation of 
ment i crankcase ¢ ploston Burgoyne ind the enerator 
lin ( ohet ought to examine the ettect ittention t cleanline t ha ee! 
o ee 3 the lower limt of flammability of — possible to extend the range of t 


Significance of Concentration 
menting Suspensions et 


‘ eral 4 ; rat 


Upper Limits of Flammability 


Table 3.—Influence of Drop Diameter on Influence of Drop Size on Burning 
Volume Concentration of Tetralin-air Velocity 

Suspensions at the Lower Limit of , 

Flammability cones 


rt 


Limit 


Drop 


diam conc 


mm oz. cuft 


Section A uyvested that the 
0.020 0.037 

0.030 

0.040 
0.050 


Section B ote ‘ ‘ 


0.099 0.0071 was 

0.111 0.0060 Table 4.—Effect of Drop Size on the Burn 
0.115 0.0046 rat mite t cl ing Velocity of Monodisperse Tetralin- 
0.136 0.0029 t ow t pre ‘ air Suspensions. Burgoyne & Cohen (5 


Burn 


Flame front 


Influence of Drop Size on Suppression of 
Flammability by Added inert Gas 0.034 0044 aa 


0034 9.0 
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Onin perse tetralin susper ot pr concentration enote om 
! Measurement i the lower limit nfration 
f tv under the ame cot For small droy , does not ditte 
im tive ime method is ipprecia because 
elore ive elded the result pre ll « pared blow 
ente n Table 3. Section B. evet the eter ‘ 
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met prev hour Bureovne ect t thre 
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eh. nificance ‘ 0017 0.06! 42 
0022 0 064 55 
68 
Verti 
ihe e add 57 
he mecentrat t ‘ tor the oporting a 0038 0 048 56 


tjurgoyne and Cohen (5), also using 
burners, examined the effect of drop 
size on the burning velocity of mono 
disperse tetralin-air suspensions, and 
obtained the results shown in Table 4. 
In these experiments the concentra 
tion of the suspension was measured 
on the unignited mixture by means 
of a filter placed across: the burner 
port. It was therefore the flame-front 
concentration, and it seems clear from 
lable 4 that the burning velocity in 
creases somewhat with increasing drop 
size provided the concentration, ex 
pressed in these terms, is maintained 
constant. However, the mechanism of 
flame propagation undergoes transi 
tion with drop diameters above about 
0.01 mm. and one result of this its 
that the reaction zone of the flame 
is greatly increased in thickne Phat 
combustion is thus taking place at 
any moment in a much increased 
volume may be the reason why the 


flare i ible to progress more quickly 


the 


into the unburnt suspension 


drops become larger 


Explosions in a Closed Chamber 
Burgoyne & Newitt (6) have re- 
ported experiment carried out by 
M. |. G. Wilson on the explosion of 
lubricating oil mists in a closed cham 
ber of about 60 cu. ft. capacity. Some 
diffeulty was experienced in design 
ing a Satisfactory must generator tor 
use on this scale and reproducible 
mists were not obtained. Over a num 
ber of experiments, however, the high- 
est explosion pressure recorded was 
113 Ib./sq. in. which compares with a 
maximum of 122 Ib $q.in, tor pen 
tane vapor in the same vessel. In cer 
tam cases however the rate ot pressure 
rise in a mist explosion was found 
to exceed quite appre iably that in a 
pentane vapor explosion. This was 
accounted for by the presence ot 
acetylene and hydrogen in the suspen 
sion, which were formed by the crack 


ing of oil in the generator. The lab 


oratory generators used in the burning 
velocity measurements (3) gave no 
appreciable cracking, and the burning 
velocity was then similar to that for 
a hydrocarbon vapor. The larger-scale 
generator had a longer time of contact 
between oil and hot surfaces ( possibly 
several seconds) and gave cracked 
products with the result described 
[his suggests that, in practice, pro 
longed contact with a hot surface, in 
the process ol condensed mist forma 
tion, may produce similar result An 
increase in the rate of pressure rise 
without necessarily any increase in 
the maximum pressure attained, will 
render the explosion more difficult to 


relieve at an explosion vent or te 


top at a flame trap 


( losed ves el explosions involving 
spray have not been studied In view 


of the indication that burning velocity 


increases with drop size, it would 


e 
interesting to see if the rate of pres 
sure rise in large-drop suspension ex 


plosions is correspondingly increased 


Conclusions 


Flammable condensed mists, in 
which the drop diameters are mostly 
O01 mm. and le 


near the same limit as the correspond 


propagate flame 


ing vapor, as there is time for the 
drops to vaporize completely in’ the 
path of the advaneing flame-front (5) 
Accordingly the lower limit of flam 
mability, the requisite addition of inert 
gas for the suppression of flammabil 
ity, and the burning velocity, are all 
those of the corresponding vapor. It 
is of value to note that when the 
lower limit concentration is expressed 
(as for a mist) in terms of weight 
of fuel per unit volume (or weight) 
of air, there 1 little variation as 
between different hydrocarbons ex 
cepting those of lowest molecular 
weight (6). So it seems possible to 
adopt a practical figure for all hydro 
carbons and their mixtures which ap 
plies not only to vapors but to con 
densed mists as well 


extinguishing additions of inert g 


also vary little for hydrocarbon vapor 
in air (6) and here again a single 
figure which applies to all such vapors 
and mists for practical purposes seems 
possible 

When, however, a condensed mist 1 
formed from the saturated vapor of 
a liquid hydrocarbon of high boiling 
pomt, prolonged contact with — the 
source of heat causing original vapor 
ization may result by cracking in the 
formation of gaseous products of de 


hare the 


composition which do not 
combustion properties of the saturated 
hydrocarbons Thus such presence oft 
hydrogen or acetyle ne im the condensed 


mist will reduce its lower limit of 


flammability, raise the requirement of 
inert gas for flammability suppression, 
and increase the burning velocity 

[he optical density of a hydrocar 
bon mist at the lower limit concen 
tration of 0.045-0.050 oz./cu. ft. is 
very high and a 100-watt lamp is 
visible in it for only a matter of 
inche lheretore light extinction 
methods are very convement tor the 
detection and measurement of flam 
mable concentrations where the liquid 
viving rise to the mist has a negligible 
vapor pressure at the ambient tem 
perature. It is in fact comparatively 
easy to design a photo-electric device 
that will give automatic warning at 
iv 1 or 2% of the lowest flammable 
concentration 

For drop diameters above about 
0.01 mm., the mechanism of flame 
propagation appears to change in that 
it is no longer possible for the drops 
to vaporize completely in advance of 
the flame front. Liquid drops there 
fore enter the flame and diffusion 
burning takes place. It appears how 
ever that if the concentration at the 
lower limit of flammability is ex 
pre ed as the flame-front concentra 
tion and not as the volume concen 
tration, drop size has rather little 
effect upon the limit value, The neces 
ary addition of inert gas for extin 
tion appears first to rise above the 
vapor value with increasing drop size 
then to fall below it. It is pre 
umed that there is a limiting drop 


in| 


size above which flame propagation 
becomes impossible, but this limit has 


not vet been located experimentally 
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Flammable sprays of drop diameter 
0.1 mm. or more arise in_ practice 
through mechanical dispersior 
are relatively transparent and optical 
methods of assessment are not suitable 
The recent work on the lower flam 
mability limit as a function of drop 


ize has, nevertheless, focussed atten 


tion on the essential feature, whicl 
the measurement of C,, the flame 
iront concentration Possible pra 


tical methods of making measurement 


on sprays from which this quantity 


can be computed and hence the flam 


mability a ‘ ed ire the u ect of 
present studies at Imperial College 
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FLAMMABILITY LIMITS 
of HYDROCARBONS at 


high temperatures and pressures 


ol manutacturer 

A recent summary of 

rcial equipment 

that have ap The recent widespread use of high temperatures and pres 

War II, as well sures in various manufacturing and mining processes has 

is Numerous inquiries received by the introduced hazards not associated with similar processes 
Bureau of Mines, indicate that deter at lower temperatures and pressures. Gas mixtures that are 
ms of the properties of many ordinarily nonflammable often become explosive, “mild” 


minati 
materials must be extended to higher gas-phase reactions become violent, and “stable” gas 


temperatures and pressures. One such mixtures become spontaneously reactive at these elevated 
problem concerns the determination of temperatures and pressures. Since the effects of tempera 
ture and pressure on the flammability characteristics of a 
combustible cannot at present be determined from basic 
principles, they must be determined experimentally. This 
necessitates the use of special limit-of-flammability and 
spontaneous-ignition temperature apparatus designed to 
work at initial pressures in excess of 10,000 Ib. sq.in. The 
preparation of test mixtures, initiation of explosive reac 
tions, and determination of explosion pressures pose special 
problems. Some of the apparatus used to date, results 
obtained, and special safety precautions that have been 
taken are discussed 


the limits of flammability at elevated 
temperatures and pressures and the 
pontaneous -compos ition 
and ignition temperatures at elevated 
pressures of combustible gas« and 
ipors 

For exal ic e ol compre 
natural ga ir mixtures in the 
injection 1 ul of oil recovery proved 
to be more |} izardous than or ginally 
conten pl ited because of the increase in 
the upper limit of flammability of nat 
ural gas in air from about 14% at R. BE. Kennedy, G. 8S. Seott, 
Ib./sq.in. gauge to 44% at 500 and M. G. Zahetakis 
60% at 3,000 Ib./sq.in. gauge 


Bureau of Mines, Pittsburgh, Pennsylvania 


Similarly * use of compressed-air 

blasting in | mune necessitated a Limits of Flammability 
reevaluation the po ible hazards 
that would e if n yr: were The use of elevated temperature 
drawn into 17.000 th q.in. gauge pre ure n the manufacture t 
compressor As a part of thi tudy transportation 
the lower limit of flammability of nat 

ural gas in air was found to decrease 

from 5% at 0 Ib./sq gauge to about 

23% at 10.000 


f flam 
ibout 
In 


ol 


Minimum Spontaneous Decomposition 
and ignition Temperetures 


perature upper 
drastically and 


he introduction of a number of new 
high-pressure and high-temperature 
proce ‘ in recent eat i icceler 
ited the developr ent of equipment for 
use at the require | elevated tempera ' 
ture ind pressure Much of the 
equipment that was formerly in the f 
“custom-built” category is now carried 
Higher temperatur wes re 
ge a steel apparatu pre 
ble to record the re f leve wal j 
eX a test re -relwet t wotect 
the equipment, imgnit acle ate 
to effect ignit if bie ture 
pl 
the extent of 
These data are presented grap » upper limits of fla ibility of cor ' 
Figure 1, which gives the limit « bustible uch as pimane, the paraffin enust rat 
ibslity of natur il vn Thi hydr irbor if uel blet if temperat ‘ ‘ 
28° ¢ ind elevated = pressur ire higher by a tor 2 or more ure applicable he 
addition to these studies. the limits af than the value dicte n data at 
flammability of a number of hydrocar room temperature. It ell, theretore the proce © used to pre , 
bons and other combustibles have heen to determine the limits of flammability test elevate 
determined at variou elevated tem ‘ combu fem at tie 
perature ind) =pressure that were temperatuy na pre the par 
en to simulate of mdition teu thee ter vane te 1 ' 
encounters nm practice io 10 to be used ty] ul 
‘ 
These studi thers current! 
\ gia pparat itistacton lor | it r te ‘ ‘ ne 
nrowre ve own t the 
n hay t this purpose up t we re a it re ire to be mamtain 1 tie 
oxidant vstet wadinarily he mie rat r at 
wider as either the tet perature or the east fa ‘ ‘ rake oe 
el 
pre ure 18 increased and limut-of t t ether 
flat mability data obtained at dinary flame | wat threw 
ipplied in assessment of the potential vas 
haz ird at elevated tet perature andl lhe of ele sted] temper sture 
pressure Moreover, owing to the ex nve 
istence of cool flame it elevated ten ing ‘ ‘ ret i pstilsle 
unpredictably with a wa In a to the decreas ter 
slight increase in temperature i idvisable to wrap gla ty the 
CHEMICAL ENGINEERING PROGRESS, March 1957 (Vol 53. No 3) @ 195 -M 


rexlihed crue le fu we tests be 
‘ | ln cit 
\nother point e note n cor 
| 440 pors iro used 
; tw | tems operat e appl natel 
} 
g | 300 te ect nst 
MIL -2190 Ou urface heated to temperatures be 
| matures | 280} the 
| | | 240 ‘ bit t 
3 NPN IS OT) Diesel tor pressures of two su 
| 20+ @ (MI.O-54-581 and MLO-820 
180 
‘ t | ure re ‘ 
PRESSURE, INITIAL PRESSURE, KILO-P SIG othe flu | 4 | | i) 
Fig. | Limits of flaw mability of natural gas in Fig 2 Spontaneous-ignition temperature (iv ' ‘ ‘ 
air at about 28° and elevated pressure (SALT of MIiL-2190 oil and spontaneous-igni ture 4 niect 
tion (S.1.1.) and decomposition ($.D0.T.) tem ere en 
peratures of n-propyl nitrate (NPN) at elevated nst P | ' ‘ 
pressures 
if te pet et ‘ ere 
ethane uryve ected | ( indieation that t ‘ be 
‘ ‘ ro °C. at ition reaction occu to partial rive tine pra 
‘ JM it \ i trea ene nt heat 
I ( mun the ‘ (See a 
| mit temperature 2 le pontaneou enitiotn tempet Acknowledgment 
‘ petrolews tire curve ! \iate i Thi r irt ot 
ell thety wetviene (7/4) and ann niu carries the Bureau of Mine 
pro tel Tin it nee nt ve 
{ tract 
is a pressure ‘ Dustible mand, W t 1) ( te 
Wis 
‘ Literature Cited 
lt ‘ ‘ 1. Anon., Ind. Eng. Chem., 48, 825 (1956 
j were ti lie pire wre ‘ ‘ " 
2. Jones, G. W., R. E. Kennedy, and | 
Ih ellect 1 not acemental, tor an t n | ure re the miu Spolon, U. S. Bur. Mines Rept. Invest 
onl iil ent lve kept if ‘ 11 deco pe t te pera 4557 1949 
pre ure thove Ih qin, gauge ture ‘ propyl nitrate 3. Honno, N. M. G. Zobetakis, R. W 
let t! ‘ Van Dolah, and G. H. Damon, ibid 
tel eol ! ! priest tere i pire litt 
my ittamed near 1000 Th ‘| bor compat nf u-propy! 4. Jones, G. W., R. E. Kennedy, |. Spolan 
" inge and those along the 1 itrate i en as a funetion o and W. J. Huff, ibid., 3826 (1945 
curve t ut an ext e oxidation ‘ the 5 Jones, G. W., and G. S. Scott, ibid., 3881 
react ‘ wre it ‘ tan 1946 
6. Jones, G. W R. E. Kennedy, and | 
le ‘ t the tee] test heater th a 
Spolan, ibid., 4196 (1948 


7. Jones, G. W., and M. G. Zabetakis, ibid 


450 4671 (1950 
8 Zabetakis, M. G., G. S. Scott, and G. W 
MLO-53-446 43, No. 9 


Jones, Ind. Eng. Chem 

2120 (1951 

400 9 Kennedy, R. £ |. Spolan, W. K. Mock 

s and G. S. Scott, U. S. Bur. Mines Rept 

Invest. 4751 (1950 

° 10. Kennedy, R. E., |. Spolan, and G. S. Scott 
ibid., 4812 (1951 

11. Zabetakis, M. G. and J. K. Richmond 


al * Fourth Symposium (International) on 
7300+ @ MLO-54-581 


Combustion pp 121-126, Williams 


and Wilkins Company, “timore, Md 


1953 


e 

° 
250 My MLO-8200 12. Zabetokis, G et al unpublished 
L 


MIL-0-5606 


13. Zabetokis, M. G., A. L. Furno, and G 
200 1 “ ine W. Jones, Ind. Eng. Chem., 46, 2173 
1954 
0 1 2 3 4 5 14. Jones, G. W., and R. E. Kennedy, U. S 
DIESEL INJECTOR PRESSURE, KILO-P.S.I.G. Bur. Mines Rept. Invest. 2809 (1943 

15. Burns, J. J., G. S. Scott, G. W. Jones, and 
Fig. 3. Minimum spontaneous ignition temperatures (S.1.T.) of four hydraulic fluids in contact Bernard Lewis, U. S. Bur. Mines Rept 

with a pyrex surface in air at one atmosphere pressure as a function of diesel injection pressure Invest. 4994 (1953 


126-M e CHEMICAL ENGINEERING PROGRESS, March 1957 (Vol. 53, No. 3 


be 


design of 
PERFORATED 
PLATE 
FRACTIONATING 
TOWERS 


Hydraulic relotionships on ao perfor 


A revival of interest in the use of perforated-plate frac 
tionating towers has been due largely to the work of 
Mayfield and co-workers. This paper extends their work 
on design and applies information available in recent 
literature. Correlations have been developed which ac 
curately predict dry and wet pressure drop. Other corre 
lations permit the estimation of the hydraulic gradient and 


the stability with reasonable accuracy. These correlations 
should enable the engineer to design perforated-plate frac 
tionating towers with the same confidence that he does 
bubble cap towers 


1 Ilugqhmarh and 
H. O'Connell 


Ethyl! Corporation, Baton Rouge, Louisiana 


Over-all Criteria for Design of 
Fractionating Towers 


Pressure Drop 
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Fig 3. Comparison of calevilated and reported dry pressure Fig. 5. Comparison of calculated and reported wet 


drop through holes 


traivhithor vard and 1 m plate | ure 2 how the variation 
tandard text These show that of C with the ratio of the thickne ot 
equal to the plate and the diameter of the hole. 
This figure shows that the smaller the 
ratio and thus the thickness of the 
plate the greater the value of ¢ Thi 
PRESSURE DROP FROM POINT 1 TO POINT 2 is consistent with the fact that a nozzle 


dee 
[he pressure drop from point 1 to ha, a large coefhicient and a thin-edge 


2 (kigure 1) is called the wet 


AH 


a small one Phis curve hold 
onl tl oles are drilled or punches 
pressure drop and is equal to the sum ily if the holes are drill —— | 
‘ clean and all the burrs removed 

Dry pressure drops have been 
Dry pressure drop through the hole measured by several investigators. A 
Hydrostatic head above the hole comparison between the reported and 
Head to form bubbles and to force the 


bubbles through the liquid calculated pressure drop appear 


Figure 3, which shows that 90% 
lhe dry pressure drop and the hydro the points have a deviation of les 
tatic head can be estimated with fai than 20°, and that the average devia 
reliability There 1 no avatlable tion is about 109%, for all the point 
method for estimating the head to form The effective head is the hydrostatic 
Drabble and to force the bubble head plus the head to form the bubble 
through the liquid but, fortunately, thi ind to force the bubbles through the 
head is small. Theretore, the wet pre vapor \n empirical correlation was 
ure drop was estimated from the dry developed to predict this effective head 
pressure drop and an effective head This correlation, which is shown in 
hich combine the hydrostatic head Figure 4, plots effective head as a 
ihove the hole and the head to form function of total submergence lotal 
the bubbles and to force the bubble ubmergence, f,, 1s the sum of 
through the liquid Weir height 
The dry pressure drop is that pre Height over weir-weir crest 
ure drop that would occur if the vapor One half of hydraulic gradient 
passed through the holes without liquid Ihe 


wel pressure drot i then the 


on plate ed op 
1 the plate. The dry pressure droy um of the dry pressure drop plus the 


can be caleulated by the orifice equa effective head. Figure $ shows a com 


won parison of wet pressure drops calcu 
OOO8 Poet p*) lated by the foregoing method with 
Al’), i) those measured by several investiga 

tor This figure shows that for an 
Lhe orifice coethcient, ©, 1s a function air-water system, 90% of the points 
of the thickness of the plate, the have a deviation from the measured of 
Keynolds number, and the care in less than 15% The method will give 
drilling or punching the hole Avail conservative answers for most other 
ible data indicate that the most impor ystems. Hunt et al. (11) showed that 
tant variable is the thickness of the — the wet pressure drop for systems with 
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troy pressure drop 


low surface was usually lower 
than for the air-water system. The 
maximum difference show was only 
0.3 in. of water, and this is within the 


accuracy of the proposed correlation 


HYDRAULIC GRADIENT 

The hydraulic gradient is the head 
required at the imlet weir to cause 
liquid flow across the plat Many 
writers have indicated that the hy 
draulic gradient for perforated plate 
is small; however, the only experimen 
tal data reported, by Hucks and Thom 
on (10) and Hutchinson et al. (72) 
howed that for some conditions the 
hydraulic gradient can be appreciable 
These data indicate that the ce gnet 
hould consider this 1 or in plate 
desig 
hie neth ot relation tor pet 
forated plate Was i on the corre 
lation of Kleu } for bubble-cay 
plate Klein 
acto the plate 
open channel 
lactor agall 
properti 
Reynolds number were 
froth flowing across the 
tion, Klein applied 
Iriction tactor 
height of the 
Klew method ¢ youl agreement 
with the available d on hydrauli 
gradient for bubble cay Huck 
ind Thomsor 1 th ype of corre- 
lation for their data n perforated 
plates; however, their method did not 
correlate all the data 
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asscciat timating plate efficien und et pi 
ever. two met | ave ‘ ; at 
ith reasonable succe mention than that ‘ 
One method. that f Gerst /. Ma city 
mical Engineer i t & 
Mayt for t propanol se ‘ wor ‘ 
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Hole Size A// O04 


il which 1s less than 


15 it 
\ plate with a thickness of 12 gauge 2 r/o O§ the calculated dry pressure drop 


mid l6-in. holes is assumed on a ) 


triangular pacing 


Minimum Hole Velocity 


O42 it./se 


* 1000 


thickire i tras 


t O04 DOeCAUSE it i \ hydrauls 


ibout 


brom | re 2 the orifice coefficient _ gradient and low pressu droy 


( O44 \// 


] 


Notation 


Fos A, smallest flow area at bottom of length of bubbling poth, ft 
0.056 and AP, is cal downcomer, sq.ft l foam height, {1 
lated he yates fraction-free area of active plote effective length of weir. in 
width of plote, f. (for circular dry plate pressure drop, in 
Liquid Head plates, this is the average width \p 
. pressure drop over plate, in 
between tower diameter and 
From bigure 4 for a 2-in. sul mergence wolr length Q flow of clear liquid, (gal.)(min.) ft 
umd / 14, the effective | | 4 of plate width 
laqguid or | im. water f Re Reynolds number 
R hydraulic radius, ft 
lotal Tre we Droft uVap, 
S seal h. for perforated plate 
g gravitational constant, 32 Ib mass P 
Ihe " the dry-tray pre Wwe ft./Ib.force (sec.)(sec top 
for bubble-ca ate 
drop and the effective lnguid head 4 H effective head on plate, ft f 7 . PP 
vater uv vapor velocity in holes, ft. / sec 
Ww h crest height over weir, in 
velocity of foam, ft. /sec 
{ f hit h pressure drop due to liquid flowing 
i ti 
from downcomer onto plate % foam density 
ligure 7 for a 2.0-in. pressure h, total submergence +h +05 density of clear liquid, Ib. /cu.ft 
drop the minimum J is 12 AH, in f vapor density, tb./cu.ft 
hy weir height, in i viscosity of clear liquid, tb /(ft 
Calculation | through 4 are ther \w hydraulic gradient, in sec 
repeated th an assumed / of 13 
\ total pressure drop of 2.3 in. water Literature Cited 


ny f 13 on the tabilitv curve 1. Arnold, D. SS. C. A. Plank, and E. M 13. Jones, J. B., and C. Pyle, Chem. Eng 
Thi i ther the minimum hole Schoenborn, Chem. Eng. Progr, 48 Progr., 51, 424 (1955 
velocit 633 (1952 14. Kemp, H. S., and C. Pyle, ibid, 45, 435 
2. Brown, G. G., and Mott Souders, Ind 1949 
Eng. Chem., 26, 98 (1934 15. Kamei, S., and T. Takamatsu, Chem. Eng 
Maximum Hole Velocity 9. Clealese, 4. 5. 3. A. Davies. P. J. Her (Japan), 15, 25 (1951 
An F. of 20 is assumed and a total rington, G. S$. Houghland, A. J. Lt 16. Kamei, S., and |. Umeshita, ibid., p. 19 
pressure drop of 3.6 in. water calculated Hutchinson, T. J. Walsh, paper pre 17. Kamei, S., and T. Takamatsu, Mem. Fac 
This corresponds to a backup in the sented at meeting of Am. Petroleum Eng. Kyoto Univ., 15, 88 (1953 
downcomer of about 6 in. liquid. By Inst., Chicago (November, 1946 18. Kamei, S., T. Takamatsu, K. Gato, em 
al | P 
trial aml error an / i is found 4. Colburn, A. P., J. A. Gerster, and C. Pyle, Kometani, Chem. Eng. (Japan), 18, 8 
‘ 1954 
to have a backup in the downcomer of poper presented at Fourth World Pe 
: 19. Kamei, S., T. Takamatsu, S. Mizuno, and 
ou liquid vhich 4 one-half the troleum Congr., Rome (June, 1955 vt bid 108 
omizowa, ibid., p 
late acing max Eld, Petrol fi N 
prat pacing This is then the ma 5 d, A.C etroleum Refiner, 27 o. 10 20. Klein, J. H D.Sc. thesis, Mass. Inst 
mum hole velocity 119 (1948) 


Technol., Cambridge (1950 


6. thid., 32, 157 (1953 21. Mayfield, F. D. W. L. Church, Jr, A. C 
Design-hole Velocity 7. Eld, A. C., Oil Gas J., 52, No. 51, 180 Green, D. C. Lee, Jr, and R. W. Res 
1954) mussen, Ind Eng. Chem., 44, 2238 
Ihis is the average of the minimum 8. Foss, A. S. M. ChE. thesis, Univ. Delo 1952 
and maximum velocitie ind is equal ware, Newark (1954 22. O'Connell, H. E., Trans. Am. Inst. Chem 
tw . of ‘4 At thi redition the 9. Gerster, J. A., Brymer Willioms, and E. M Engrs., 42, 741 (1946 
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about 7 wu search Committee (June 30, 1955 Houston meeting (May, 1955 
10. Hucks, R. T., Jr, and W. P. Thomson 24. Williams, Brymer, J. A. Gerster, and 
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11. Hunt, C. D' A. D. N. Hanson. and C. R Engrs. Research Committee (June 30 
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in. or UO.333 ft 
Ke, (990% it 
- Weir Height 
Submergence he +h 
An / 10 and a 2-is hmergence OX KL, K 0.33 
ire a lined alculatio are as 
toll from the lrancis tormula for 24 gal 
Dy plate Pr slate (mw (it ci yt U./5 im 
Therefore, a ‘ tot | in. 18 
diameter of hok (0.1875 required tor a 2 mergence Thi 
aa A and from Figure 6, | veir height appears to be satisfactory 
y 
increase the hydraulic gradient 


DESIGN 

of an 
ETHANE 
PYROLYSIS 
REACTOR 


An improved method of design of a tubular reactor for ne 
the production of ethylene from ethane has been demon 
strated. Product distributions for ethane pyrolysis were 
correlated by means of seven apparent over-all reactions ecu prem 
together with rate expressions of empirical form. The | 
Myers and Watson method of calculation was adapted 


\ 


\ 


A\ 


Fig. 1. Schematic diagram of thermal cracking furnace 


for automatic computer use. As rigorous methods of vop 
thermodynamics and pressure-drop calculations were used, 
the range of operating conditions for which the results 
are applicable is limited only by the range of conditions 
of the pyrolysis experiments on which the kinetic correla 
tions are based. Design parameters such as the heat-flux 
pattern were established by means of empirical rules, u 
which experience hos shown assure long periods of re 
actor operation without excessive coke formation 


Snou Armour Research Foundation, Chicago, ul 
¢ Schull Consultant, Boston, Massachusetts 
et 
‘ 
recove j et nat 4 
et lene ‘ ‘ tive et ‘ 
tiie thre ran this ‘ 
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TUBES 
—— sia we 
~ 
~ in 
BURNERS 
+) 
‘ our 
eculat ‘ 
ol the 
tually occu hve fore 
en i ip pres if ro ‘ 
provements in the lat nd 
pr Recent nm the tect 
rie cv tor the rt coke {or 
! these results are trated b 
e reactor tube 
hve of ethane rt 
it ele te te ‘ ar “4 
‘ net ot 


en ple eda 


tablished product dists 


not compute do trom 


Variation of apparent over-all rate 
constants k. and k, with temperature 


reactor \ drawback ol this 


that it doe 


not prov ule a 


procedure 1s 


firm ba for investigating the effect 
it irying design condition as the 
experimental data must be for a re 
wtor operating under similar condi 
tion Qn the other hand, by the 
methaud of NMiver ind Watson the 
effect ol varying the design condition 


in be imnvestivated ithin the range 
‘ ure temperature mad ver 
ol the ‘ x perimental data Tren 

the apparent reactions were de 

ed, provided that sufficient data are 


ivailable to establish the range of ap 
pli bility of the ipparent reactior 

The chief advantage of the method 
i chutt is its relative implicit i 


ingle design integration can be pet 
in 2 or 3 
further reduction im the labor 


dl would he desir ible 
work 


reactor tof pyroly is ol 


equire 


Try the present the «ce ign ola 


ethane by use 


of the method of Myer ind Watson 
(4) 1s presented The three objec 
tions to the use of this method have 
heen mainly overcome First, the cal 
culation have heen prog immed and 
carried out with an 1.BLM. card-pro 
gramed digital computer By thi 
means the time required for a design 
integration has been reduced to 4 hi 
o that the use of the more rigorou 
cle vr method 4 now economically 
feasible The ime calculation have 
been done with an type 


itise of 


650 computer time required wa 


40 min 


Second 


experiment il data it 


of more 

is peo ible to select the ipparent re 
wtron reaction-rate expre ion 
for ethane ) rolysi entirely on the 
basis of experimental evidence The 
resulting  kinetn ystem reproduce 
the experimental data itistactorily 
Third, carrying out a series of ce 

mtegration vielded realists 
unple design. In particular, the heat 
thus pattern conformed to the 
capacity of the modern reactor turnace 
md to) othe empirical rule which 
have recently been tound tor obtaimimng 
it high conversion ot ethane with 
formation of coke 


Prevention of Coke Formation 


\ cro ectional scheme of a re 
ctor furnace 1 hown m Figure 1 
By proper arrangement of the burner 
ind the coils, a wide variation im the 
heat-flux pattern can be obtained with 
local fluxe i high i 14.000) 
It will be hown how 
thy flexibility of the modern reactor 
furnace is utilized to obtain high con 
versio without exce ive carlhe nm lor 
mation which would eventually plug 
the reactor tribe 
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Table 2.—Approximate Values of Heat 
Flux in Critical Reaction Zone 


Feed Tube 1.D., Heat flux 
in B.t.u./ (hr.)(sq.ft.)* 
Ethane 40 7,000.10,000 
3.0 5,000. 7,500 
2.5 4,500- 6,500 
Propane 40 4,000. 6,500 
Naphtha 40 3,000. 4,000 
* Outside surface 
lhe reactor cor t if eri i 
ill tee] tube called a « 
eed stock enter it one end 
pressure and preheated 1 con 
vechha ection to a temperature if 
vhich practically no conversion take 
place In the remainder of the coil 
heat is applied to raise the temperature 
rapidly and effect the conver 
The cause of coke formation 1 Ww 
derstood qualitatively, but the theory 
has not been developed sufficiently to 


illow t theoretical prediction ot coil 
design to prevent coking; however 
ome empirical rub have been di 
covered for the design of such coil 
Most ol the ree radical reaction 
vhich produce the secondary product 


(including coke) are of second ordet 


1. the rat ol these reaction ire 
approximately proportional to — the 
quare of the absolute pressure The 
local rate of these reactions are also 
influenced by temperature and by the 


extent of primary decompo ition which 


ha occurred I he empirical rule 
must take these variables into account 
The gas velocity acro the tube 


ourse, not unitorm 


ero ection ts, of ¢ 
There } i film, or layer of retarded 
flew near the tube wall ind it i 
here that most of the coke formation 
occur Phe thickne of the retarded 
flow wall laver function of the 
ya velocity Theretore, high ma 

velocity ire used not only to ard 


and to reduce tube-metal 


temperature but also to minimize 
coking Thy pra tit lo not elim 
mate the problen i the econdary 


coke 


are tavored by the high pre 


reaction vhich lead to rorma 


ure 


tio 

required to reome pressure drop 
it high pa flow rate lLlowevert the 
pat ial pre urs of the hydro irbons 


in be reduced byw steam dilution 


ther wav to mmimize the forma 


tion coke ts to use the highest ob 
tainable heat flux m the middle zone 
or the coil thre point vhere 
cracking begims to a point where it 
has progressed to approximately halt 


the extent of conversion of the key 


idopter| by «le of commercial 
via desired It ha been found that 
ihout 3 mar eeks is required to pet 
orm nyle design ntegration 
ccond, the necessat ipparent re 
tions must be derived from pyrol 
‘lata Moyer ind Watsor pre ented 
ipparent renction bow propane 
pyrol only nel ny to a lack 
of published data these apparent. re 
| pectlative ba It wa ot known 
hether the caleulated product di 
oukl ayres ith exper 
1] rel. the il pole desi 
oration portormed demon trite the 
ise of apparent over-all reaction va 
meu because unrealisti 
heat-flux pattern that would have re 
ulted in excessive coking was used re 
was Gescrived by Schutt (7), who 
| 
fe error but based on 
md oa general kinetic rela 
Homship expressing the reaction rate 
terms of the di ippearance of the 
7 key constituent of the teed Because 
the products of secondary reaetion 
ive determined empiricall other 
: quantities needed im the design inte 
ration such as heat requirement and | 
thermodynamics and stoichiometry a 
Myer ind Watson's work, but are 
Fig 
\\ 
\ 
hea 
\\ 
2 x \ 
\ 
© \ 
\ 
\ 
\ 
T 


Table 1.—Average Heat Transfer Rote in 
Coil Section Above 1,000 F. 


Tube O.0 Heat Flux 
in Btw hr.)isq.ft 


9,000 
10,000 
10,500 
12,000 
12,500 


* Outside surface 


require 


contact should be 


There are two reasot 


uch cat-flux 
oke formation 
he flux 


dre 


pe rature 


Fig. 4 Variation 


constants 


of apparent overall rate 


and k 


with temperature 


Ks, Ke wo./sec- cu 
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vo 


lecompo ha take place ih d 4 
or ethane rel ‘ 
ratwn 
te sector ery 
Hit ‘ ‘ ‘ 
3 
3.5 
40 temperature leve mpatible with 1 (1 
45 wostulate ersiot the eq 
con ' \ t equilil 
i i tly nf ‘ for ft ‘ ‘ rere 
tule al eter thi } thr ty 
} ‘ onverstior the eat flux clin trite 
the temperature the reacting ¢ ( ‘ ‘ 
yradua by the use of sucl eat t el te , 
t heat-flus pattert the te perature ¢ iil on tl the 
the react raised almost te rest the 1 hest kept 
its final value well le re the desire 13.000) Bota. on ‘ ‘ ‘ 
conversion ittammed thy thin the capacit le ture 
iveTave tur reacting urnace clue thie ‘ ent i 
relatively hig pyrolysis transier rate n the rachant re ‘ ‘ ten 
| 
cur rapidly a shorter coil yiven in Table 1 a the 
As a the effective rangement of the tubes in the cor 
ee the use \ lower limit for the heat flux im the i" 
tert nis end zone of the coil thee nt thre tule ‘ 
the i rit tive 
first place i irable feature that the temperature ' : 
i large tem this zone ould rise onl derate the 
toh re 
irom the outside tube r to the extent of 
wall to the bulk of the va Secom tain equilibria ipproacl the 
the temperature of the retarded-flow heat flux be mewhat large (sec he approach t 
iver high relative to the bulk of the tha nece iry to supply the heat of l 
» that the rol eactiol pr reaction ain live i the heat flu 
ced rapidly in the tll layer. Th m this eritical end zon enim Lable “ 
not mm the ddle zone 2 mav be used a 
of the coil laut n the end! of the coil 
vhere tive eraue cor eT i 
read tl Equilibrium-Approach Criterion 
ready e pyroly eaction 
vould proceed to such an extent on the ny cle 
vall laver that exce e coke orma reactot has led to the cot ’ that . ; 
tion would occur tuation coke formation is not exc ‘ thy 
ivoided by use of the heat-flux pat ipproach to equilibrium ot the pr il : KEY ood 
tern described pre ously Try the decomp tie etham kept — : 
ond place, raising the erage tem certam value Th rule as calle 
perature il cl pyroly oceur thre cou hriwmn ippr wl yiler we 
favor thie promary decomyp thon «oft hye theoret mnihcance thy 
ethane over the econdat reaction yhervation in tert of the mec] 
thus leae to coke rmation of coke formation has not beet orked 
result tolloy thie fact that the cmt mice the rie msn ppeal te 
act ‘thon ener, ot the primary di he extremely « ples ever. the 
considerably higher than equilibriun criterpot i 
the act ition) on the ecom pr ed its etfectivene n the desu 
rv large-scale reactor The « tence 
4, 
\ pyrol furnace usual cle of apparent chemical equ ria amor . ? 
gned a i combinatio radiant and ethane, ethylene nel mh the 
convection type heater vhere the racking product ma ot 
extent of the cor ot eating sur \ | 
face dictated eratiat by Linden and Peck 
countercurrent to the combustion gase ethane into ethylene an droves or of os oe ul ‘2 
nd enters the whant tube lisy ed reversible reaction course. the 10°/T 
in the combustiot wet ta te equilibriur continually te ‘ 
perature he! entialls no wed bw the econmdat react 
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Table 3.—fthane Pyrolysis Data 


Temperature, Pressure, 


F 


Source 


(14) 1,090 1.42 
3 1,500 1 
1,795 1.17 
15 2,010 0.066 
7) 1,330 1,600 1 


Table 4.—Conditions for Sample 


Calculation 

feed, mole % 

2.1 

C,H, 944 

C,H, 2.4 

CHW 11 
Steam, % (based on moles of hydro 

carbon feed) 20 

Mass flow rate, th./(sq ft.)(sec.) 25 
Limiting eavilibrium approach, % 65 
Required conversion, Y% 65 
Outlet pressure, lb /sq.in. gauge 10 


Tube dimensions 


inside diameter, in 
Length, each 24 


Return bends, in. (on centers) 9 


velocity ol about 10 to | lb (sq.it.) 
(sen it should be le than 50% Ii 


propylene present in exes ol 


mole ¢ the approach to equilibrium 
hould he | than O% even if a 


relativel hivl mia velocity used 


enipiri ally ‘ tabli hed 


Fig. 2. Variation with temperature of rate 


constont for primary decomposition of ethane 


TROPSCH EGLOFF* 
*# HEPP, SPESSARD & RANDALL 


KINNEY & CROWLEY" 

POTALOVSK! @ ATAL’YAN® 
MAREK McCLURE 

# SACHSSE 

® STEACIE & PUDDINGTON 

‘ * KUCHLER @ THIELE 

# TRAVERS HAWKES 


GCALCULATEO 


Ke=RT Ke wvsec 


es 


EQUATION OF LINE 

4.72 * 


oy 6s of wi 


criteria apply to reaction coils where 
the heat-intensity distribution, longi 
tudinally as well as circumferentially, 


relatively uniforn 


Method of Calculation 


The method of calculation employed 
that used by Myer and Watsor 


(6 ind the system selected for study 
the pyrolysis of ethane The actual 
mechanism of ethane conversion § by 
iy ol free radical not firmly estab 
hed; consequently ipparent over 
lll reaction have been used which 
would reproduce the experimental 


conversion data. The resulting kinetic 
expre ons may be applied over the 


inge of temperature and pressure ol 


the data on which they are based. (See 
lable 3 The data consist of product 

tribution ind’ contact times tor var 
of conversion of ethane 
\ the experiment were done in 
mall-seale equipment the urtace-to 


olume ratio was large; therefore, the 


<periments took place at practically 


tant temperature and pressure 

The problem was to find apparent 
over-all chemical reaction ind ex 
pre ion for the rate of these re 
actions which, when used in a step 
wise integration, would reproduce the 
dlata Ihe reactions and rate expres 
ions* given in this section were de 
termined by a trial proce _ the unit 


recommended by Hougen and Watson 


(Z beme used 


* These rate expressions are not intended to 
imply any particular reaction mechanism. They 
were selected solely for the purpose of repro 
ducing the product distributions for the pyrolysis 
of practically pure ethone over the range of 
femperatures, pressures and conversions of the 
available data. The expressions given for r, 
and +r. would be inconsistent if they repre 
sented a reaction mechanism, as these expres 
sions imply on order of reaction with respect 
to pressure which is different from the order 
of reaction with respect to number of moles 
However, expressions which might seem more 
logical were tried, and they do not reproduce 
the experimental data so well as the expres 
sions used This observation confirms the 
known fact that the true reaction mechanism 
is more complicated than might be inferred 
from the given rate expressions, but this fact 
is of no significance for the purpose of this 
paper. Expression +, may also appear illogical 
as it implies thot ethylene decomposition is 
proportional to ethane decomposition rather 
than to the amount of ethylene present. It 
could be thought that at very low conversions 
the calculated amount of ethylene decomposed 
might exceed the amount of ethylene formed 
but calculations have shown that such is not 
the case. At the higher conversions of the 
data listed above, this expression reproduces 
the data more accurately than expressions 


which involve the amount of ethylene present 
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Neon 
| 
Mens, 
/ 
] 
( H, i) JH, 
0.125C 11 
rs O0L2Zr 


kel Colt! 
"7 
| 
ch ot the ove re 
it least one un 1 pron 
the rate of each reaction 
culated mall mereme 
‘ the « pre ‘ 


lhe rate were caler 
Equation (9) for eacl 
conversion by use ot the ¢ 
data. Kate expre o 
(2) to { el then ] 
ber of valu ke be 
each react \ iti ict 
pre must ve the 
for all degree ‘ conve 

to were cl 
i way as t it vy this 
tually the calculated value 
by as much as a factor o 
cam In order to tind tl 
ive value ( the tep 
nite tion was pro ne 
pute The program tor 
tie comprise i 
the prel ite 
nt equation he 
vas repeated 1 ucce 
vals until product dist 
ybtainec 

Fhe computed product 
Vas compare th the « 
lets ed one ind the 
rate constant used we 

oport t to anv « 


(3 
(4) 
ify 
pre ure 
ictiot 
wt. llenee 
ould be il 
mm 


tlated trom 

nere ent ot 

x tal 
| 
i 

rate ¢ 

ey j 
ol pore 
‘ ‘ 
\ 

\ 


© re tor 
or the cor 
calcula 
ubstituts 
expre on 
calculation 


distribution 

ally 

ur 

e adjusted 

re] immcies 


Kn, 
CoH, + 21, = 2CH, 
I atm 
C.J 0 3336 oll, + 
r 
; 
~ C,H, + H 
kd 
n, 
(first ordet if re pect 
4 
C,H, > 2¢ 
| 
CoH, + Coy 0.95251 
+ + OF 
C,H, = CH, + Hz An 
2 
{ 
4 
In some 
oe \ best aver 
\ 
. 
‘ 8 me mter 
ution Wa 
in the product distributor With new 


rate constant 1 new product distri ind-error re w-desigt egraty 
bution was calculated. This procedure used here ha been ciscusse bi 
was repeated until the calculated these author 
product distribution agreed with the The step the design 1 um are 
experimental one. In the same way, given below 
average rate mstant were calcu 
lated from ea et f experimental A. Store basic dota Heat due to increment of reaction at — 
data Feed composition ” moles of ith com temperature \w CHU. mole of teed 
By meat of this comparison method ponent/mate Seed converted 

of adjusting rate constant it va Feed pressure P, atm dl 
po ible to use literature ita Tube volume increment feed rate ve 00 
the product distribution vere not cu.ft. (sec.)(mole 

' where 
complete reported thu the inelu 
B. Assume temperature rise pressure \c La, \n a 2 
range O1 drop \P. and extent of reaction \n, all per Temperature rine 
operating vas facilitated by coillength increment (1 tube Al Q 
use of the computer where 
C. Compute averages over 1 tube of |, P Q heat flux. CHU. (tube)imole of feed 

Reaction-Rate Constants E. Repeat steps C and D with new values 


of T and a 


The rate constants &, ted 


D. Compute gas properties and conditions 
ire | ure 
at the end of the tube fF WT from the second calculation differs 


from T' trom the first calevlation by more than 


2, 3, and 4 
Heot capacity Centigrade Heat 


' Units K.)imole of feed 1 « repeat steps and D 


i 
| ate net hi pre ou =n A G. Compute equilibrium approach 
Viscosity 4, micropoises, from reduced ny? 
hee vind 1 r use 
correlation of Hougen and Watson (2 Approach nk 
wit et n 7 
) d od « 
In 0.1208 0.1354 In T 
of ercial reactor ; te ’ If this quantity exceeds 0.65, the heat flux 
Pressure drop \P, atm 
| ) should be adjusted 
ire 2 7.41 TP for 4in. LD 
‘ centration unit ! irison tube with mass flow rate 25 Ih. / (sq.ft. )(sec H. When T' and all other results become 
} 
t ate constant te ! by 4 Rate constants ky from kinetic correlation constant, compute ond print new values of 
number ri tigator ‘ ther Equilibrium constants K n Tl. end P Store these and use them as 
Rates of reaction r from rate expres starting values for the neat tube 


sions 


on ex] st mental reaction rate extra Extent of reactions r \v F 1. Toward the end of the coil the heat flux 
pe late to zero « — , 1 gees Extent of conversions \n from stoi should be patterned in the manner pre — 
chiometry described, in contormity with the design of the 
J Heat due to increment of reaction ot B00 K furnace, the configurats the interior walls 

ition saat th the fem of | \H C.H.U. mele of feed converted the arrangement of the burners, and the re 


\v F action coil elements 


\H ZAM 


where 
Jj. The outlet temperature, pressure and de 


thre experimental pe the rate 
. \wH is obtained from basic thermodynamic ree of conversion hovld appr simate§ the 
col if expre 
data specified values. If they do not, the whole 


Fig. 5. Operating conditions calculated along length of reactor coil 


if te peratuy 
= 
CONVERSION 
Program for Design Calculation °o 
ad fer kinetic « i? 
= TEMPERATURE 
ex palm t it cle 2 = 
“ Zo A, 
ore ‘ vit e! . >< 
i t PRESSURE of EQUILIBRIUM 4 
re essure. It w ecessal 3 / APPROACH | 
te cer nula for] nertic ucl > a 
ent cnpecity and viecnsity, les 
rbons were de | from the dat 
tull and Mayfield (/ HEAT FLUX 5 
4 
press the f ip ri i] So = a 
temperature ‘ the z veto ™ 
ther quantiti vere rived in the ‘ 
inner discussed by hutt (9) and 3: Of —— 


TUBE, NUMBERED FROM WLET 
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sign 
‘ 
mental noint n Fieu > 2 and 4 
ire Of a mat ould read 
temperature « the reacting ga ind 
the ntact tit , ell a fference 
n exnermmental react ‘ vhich = 
iffect the tul H-laver thickmne 
53, No.3) 137—M 
4 


Table 5.—Compearison of Calculated Prod- 
vet Distribution with Product from 
Commercial Operation 


Coil outlet stream, 
mole % (HC only 


Actual 


Component Calculated operation * 


H 346 33.9 
CH, 72 75 
CH 03 03 
317 32.5 
CH 214 21.8 
CH 23 13 
CH 0? 06 
C, 08 10 
C. tine. carbon) 08 1 


* Results with a reactor operating under the 


following conditions 


Tube size, in. LD 3.94 
Mass velocity, tb. / (sq.ft )(sec 235 
Coil outlet pressure, Ib. /sq.in. gauge 10.2 
Coil outlet temperature, — F 1,505 
Steam, moles/100 moles of feed 20 


process should be repeated with new inlet con 


ditions or a new heat flux pattern 


Sample Calculation 


Ih calculation ialbustrate thre 
obtamed along the length of 
ip | ! il i ell a the metl | 
! le vii hia | 
‘lest i mace contorm te the cor 
clit lable 4 

The teed composition one vhich 


le obtamved b recycling the pre 


uct tron puriteatvon plant hie 
reason for the chore of pre re and 
tile have been discussed cht 
the results of the caleulatiw 


* and eure 


\ tirst conl caleulatoon based 


ive 


showed that the composition of the 


cont tream mreed i 
respect vith the th 
effluent trom an operating reactor 
amotiits of some of the ecomdary prod 
wet littered however It 4 
heleved that data from a tull-seale 1 


actor are more reliable than data trom 


mall expermmental reactor In 
the temperature pattern throughout 
th col 4 know! precisely 
larger amount of product are 
vlable tor analyss In order that the 
rute mistant reported here ma le used 
with confidence tor design purpose these 
rate tistant have cot ul teal by 


trial procedure that the caleulated coal 


* Tables of product distributions and other 
quantities calculated along the length of the 
reactor coil have been deposited as Document 
5123 with the American Documentation Insti 
tute, Photoduplication Service, Library of Con 
gress, Washington 25, D. C., and may be ob 
tained for $1.25 for photoprints or 35-mm 


microfilm 


effluent composition agrees im detas! witl 


tally determined rate tunctior f ill 


the composition of an operating reactor necessary information for the design 
hown ww lable 5 lhe reaction rate of reactor operating ove! 4 wick 
co ant ud ‘ Ist onstan 
, a equilbrium constant of condition In the present 
/ determimed in thi wavy are listed he 
work it has been po sible to obtain ex 
low a ot temperature / } 
pressions for the rates of productiot 
(346 ot secondar' product in ethane 
3.31 x 10°" pyrolysis with sufficient accuracy tor 
» 
calculation of the heat effect and ga 
, 10 expansion By combination ot thi 
hod with crit 
913 We ™ metho« th empirical crite i p 
ke. $5) vention of coke formation, a realisty 
J 104 10" ’ reactor design has been demonstrated 
The use of digital computers was « 

The frequency factors « ome of the ential for this work 
rate constants differ from the value \ further improvement would allow 
hown m bigures 2 and 4 by a tact the calculation of local rates of carbor 
. on tax difference natiot Irecing thre cle yiiet te 
heheved 1 vit nt ‘ t estivale radu il cle uy vhich 

perimetta pvr ly ata rel epre 
empirical coke-formatior rule are 
ent reasota wcura lor pyt 
data mea rement it the net ivatlable uct mprovement 
temperature hye wt athe er wild require rnigorou le 
ave t tn chat tren ‘ ilu tailed formulation of the netr ot 
epresented | d 4 et} © pyt uel t el 
| ire hve t ilculated tually be cleclu a theo 
con rs itu ‘ ul il le t clit ol the ree ‘ 
netl The heat-thux alin excl the 
ileulation ire also show in 
thie heat flu Notation 
k reaction velocity constant, moles 
the heat-flu temperature patt 
sec.)(cu.ft.)(atm.) for a first-order 
to the requirement mentioned 

reaction, moles, (sec.)(cu.ft.)(atm 
the preceding discussie It wall alse 
’ een from Figure that there is m for a second-order reaction 
lose approach to equilibrium; hence, the , equilibrium constant for dehydro 
conl ma ‘ perated ite at the cor genation of ethane, atm 

, pecihed wnd long rut are n moles of ith component/mole of 
i feed 
n, expansion, total moles mole of feed 
\n change in number of moles of the 
Conclusion unique product 
An understanding of the condition P total pressure, atm 
Pi, Pew partiol pressure of 
biel iffect coke patron m 
ethylene, hydrogen, and ethane, 
pvi reactors | resulted mm mod 
spective 
el tech cue per the resp ively 
rate of ith reaction, moles con 
‘ itil re ctor 

react ter increment of contact time, sec 
nolog,s j the development « th V volume of mole of feed at the re 
no extent | ule pet action temperature and pressure 

t the caleulat en cu.ft 
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THE FALLING-FILM 
HYDROCHLORIC ACID ABSORBER 


In the accompanying pages the progress in improving 
impervious graphite falling-film absorbers for production 
of hydrochloric acid is traced. Advancements made in 
the design and in the development of correlations for pre 
dicting performance, based in part on earlier work (1, 2), 
are also noted 


Gaylord and M 1 Viranda | National Carbon Company, Cleveland, Obio * 


production 
made lat 
The system consists essentially of a vertical 
shell-and tube exchanger known as the oler 
absorber a packed tail gos srubber and 
interconnecting piping 

The gas to be absorbed enters the system 
through an inlet at the upper end of the heot 
exchanger ond flows down insde the tubes 

porallel with the flow of absorbing quid 

Fig. 1. Typical flowsheet, falling film hydrochloric acid absorbers Nonabsorbable gases, together with unab 
sorbed hydrogen chloride reaching the bottom 

of the tube bundle, poss through a riser to 

the bottom of the toil gas scrubber The gos 

flows up through the packed srubber, counter 

current to the liquid flow, and the inert gases 

leave through o vent in the top The absorb 

ABSORBING ing liquid is fed through an inlet at the top of 

the tail gas scrubber and falls over the pack 

TAIL GAS L LIQUID ing countercurrent to the rising gas. The acid 
leaving the tower is fed to the top tube sheet 

SCRUBBER of the heat exchanger The haquid then posses 
over the tangential V-notch weirs provided tor 
each tube and flows down as a film around 
the inner periphery of the tubes The acid 
produced leaves the bottom of the tube bundle 
through a seal assembly in thu way, the heot 
exchanger functions as a number of water 


cooled. wetted wall columns in parallel 


COOLING WATER 
WEAK ACID OuT 


DOWNCOMER 


SECONDARY 
ABSORBER 


FEED GAS INTERMEDIATE ACID 
DOWNCOMER 


INTERMEDIATE GAS 


PRIMARY —— RISER 


ABSORBER 


COOLING 
WATER IN 


PRODUCT ACID 


*- division of Union Carbide & Carbor 


Corporation 
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tial report « u the a ntage the basic desi © varial 
Soll aninted am the ton nient. ranging from 40 to 
LEAN GAS 
RISER 
(Vol. 53. No 3) 139-—M 


and hydration, hot feed yase are 


brought reasonably close to the inlet 


cooling water temperature in the tube 
commonly used for constructing the 
heat exchanger. Gases of 700° F. have 
heen fed to an installation for mar 

year vith little effect on the product 


acid concentration eparat cooling 


equipment is usually provided tor any 
countercurrent ab orber handling va 
it 700" I 

For smali absorbers with capacitie 
up to 500 Ib. /hr. it is possible to mount 
the tail gas scrubber directly over the 
heat exchanger, enabling the complete 
ystem to be further streamlined by 
enclosing withon the exchanger the va 
line connecting the bottom of the ex 
hanger with the bottom of the scrub 


hel uch i modern Karbate * im 


FIXED TUBE | | 
SHEET 


Fig. 3. Fixed end construction, “Karbate” 


perviows graphite absorber 4 own 


n kigure 2 


The simplest equipment tor the produ 
tion of commercial strength acid up to 
36% HCl is a water-cooled munperviou 
graphite tower (7) Phe falling-tim ab 
orber is provided with a tail gas scrubber 
ranging m size from one-third to one 
tenth the tower volume required to produce 
commercial strength acid Usually, the 
differential in tower costs will more than 
cover the cost of the impervious graphite 
heat exchanger and piping required tor 
the falling-tilm absorber In addi 
tion to the saving in first cost, the product 
wid from a falling-film unit is generally 


cooler, and when water is the absorbing 


*Karbate is a registered trade-mark of 
Union Carbide and Carbon Corporation 


1) 


liquid, the falling-film absorber can also 


be designed tor m ent losse 

The falling-fil ter th it eat 
exchanye! ime] tall ga crubber per 
mits localizing corrosive condition 
when chlorine present in the ga 
to be ibsorbed (Chlorine react 
vater to form hypochlorous acid, which 
will slowly oxidize impervious gra 
ph te However, the presence 
cient hydrochloric acid inhibit the 
formation ot ypochlorou ince 


no heat is transferred im the tail ga 
crubber of a falling-film absorber, the 
crubber can be constructed of mate 


rials resistant to chlorine in the pre 


ence of water: or, hydrochioric acid 
can be fed to the t p fi the tail va 
crubber when it is made of imperviou 
graphite 


| 


GAS BAFFLE 


FLOW WEIRS 


LIQUID DISTRIBUTOR 


ABSORBING 
LIQUID 


COOLER ABSORBER 
STEEL SHEEL 


IMPERVIOUS GRAPHITE 
TUBES 


impervious graphite falling-film absorbers 


Liquid Distribution 


In order to make most effective use 
ot all the ma tranmsier surtace pre 
vided in the heat exchanger, the entire 
urtace wuld be wet with acid. ‘lest 
iave established that the mit um flow 
f water to wet all the surtace of a 


wetted-wall column is about 50 Ib 
! (it.) per phery tor a 
When allowance is made for the nor 


mal distribution pattern in a multiple 


ngle tube 


tube exchanyer, the minimum recom 
mended water flow is about 100 Ib 


(r.)¢it.) 


Ixperimental work on  wetted-wall 
olumns has, invariably, been carried out 


with single vertical tubes (7, 2, 4), that 
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is, a single tube pr es ideal liquid and 
gas distribution compared with the dis 
tribution obtained mercial falling 
him il rbet ive been cor 
tructed contaming as many as 349 74-n 
1D. tubes in recognition of this, the 


velocity of the acid in the line enterme 
the top tube heet of the heat exchanger 


was kept below 1 ft./se« The weirs 
attached to the top of each tube were 
threaded to provide vertical adjustment 

In recent years it became apparent on 
larger absorbers that precautions in 
ce ign were not sufficient. Acid entering 
the tube heet elles over the rows 


ot weirs immediatel icent to the acid 
inlet; this action caused those tubes to 


take a disproportionate share of the 


acid 


At the ame tite t recognized that 
adjustable weirs were not only tedious to 
adjust but also provided improved dis 
tribution for onl ne particular liquid 
flow rate to the heat « xcNanpger 


the moringe of connec 


tions to Karbhat mperviou graphite 


heat exchanyver hia placed the pre 


terred location of the gas inlet to the 


n it Ln] the gas flow enter 
! rom tl | tie baffled, it will 
iuse a e heu 
level the tube sheet echately u 
ler 1 niet 
The arrangement 1 bigure 
has bee eloped to ea 
liquid distributor ri mpassing 
the flow weit Phe liquid enters the 
pool on the tube eet at low velocity 
from a number of evenly | pe 
ngs around the circumference of the 
ring Uniforn close-tolerance flow 
vel with a positioning shoulder 
ihove the threads ha been developed 
hie houlder idjustment 


in the field 

lo keep the opening betwee the 
flow wel large enough to minimize 
resistance to liquid flow and t 
minimize hydraulic gradient across the 


tube heet, the ei ire 1 cle 


2 


Table 1.—Effect of Distribution on Falling- 
Film Absorber Operation 


Heat exchanger 139 tubes, “sin. 1D. ~ 108 
in. long. Tail gas scrubber 30-in. 1D; feed 
gos 100% HCI 


A 8 
Liquid distribution ring, gas 
baffle and shouldered weirs No Yes 
Liquid distribution, standard 


deviation % of mean flow 48 15 
Feed gas flow rote, |b. hr 7100 7000 
Feed water temperature F 80 79 
Cooling water flow, gal./min. 415 312 

inlet temperature, — F 80 79 

outlet 98 103 
Product acid wt. % HC! 32.2 340 

temp F 132 WI 
Acid produced in tail gas 

scrubber wt. % HCI 14.5 12.1 
Tail gas scrubber vent temp 

F 78 
HCI loss Yes No 


GAS 
| 
1 | 
| | 
| 
| 
q 


Arithmetic-Mean Partial 
Driving Force 


Pressure 


Fig. 2. Detail of “Karbate’ impervious 
graphite Model BA absorber 


Fig 4 Typical falling film absorber perform 
ance Thirty one ein 10 108 in long 
tubes 16in. LD. tail gos scrubber Cooling 
and teed water at 45 Ff Tail gas scrubber 


acid temperature controlled ot 5990 Ff 


Ky MOLES /HR-SO FT-aTw 


1500 
FEEO GAS, LOS (100% HC) 
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PERCENT + 


CT 


or highs ive tour tangentia taneou ttu twe thre ul m nt 
ce] \ otche parting presence t eq p e 
wirli the heen done ection | 
ters the tube. B Ise rat than pome iiculat ere 
one \ -not | mlerat by the ch ib leat it 
the rhootc lie ( ‘ tes nt i dl turb ‘ 
aA 
n. LD ‘ cal rid] ter fl hasee nt ter thet t the 
up to TT P u il tlhe i | ’ 
nd tribution ru ul th t 
dered v nd gas baffle (Figure 3) forces. This t the for 
; 
ire thre il tent pen (i 
Phe ck performance 
tig i test large 
marized | e lhe unit lable 
of HCI 32 ne tl thimet | r 
the tribution 1g Dobratz. « te ‘ | H 
yas bafth el It transfer fherent te | fi 
“ nd te | ‘ capactit OOOO the tawarit ‘ | 
oe 
| ‘ ‘ } 
The star rel «he tion of 15¢ i the iference between the 
mean fi nin Table 1 attainable uve of the HCI the 1D 
construct ‘ pear vith the 48 over the liquid at the t Het i 
ale fron tur il tive ‘ thie tribe thy . 
constructio In ar er unit etter correlatior th the { et 
/¢mu ( tule tule dene ter the tient 
! tal tin i i ti ter te Raoult | 
an | 
ound ta he eet dict waitin | ace 
( tube nw thre cle ition te thy ent 
ova 
ifter caretul acdyustment the Wau ‘ t thr ¢ 
- 
flow weirs immediatel ent to the tial pressure coves 
liquid inlet apy to n the case of 
compensate tor the we lw over i the ticular! 
wid wi entered at only O.6 ft. composition met ‘ 
the line ittached to the tubs fires] rotar ‘ 
eet inte the bsorption te tan 
Performance metric ba ly ' case t has beet 
Iry tone the performance ot talline customat to take 
thsorber 1 predict | vater vapor t the thee tobe 
by pertorn the pomt-to-pomt cal to neglect it at the hott of the tube 
Coull. ef a i] pr i pre ut of HO 1} reat 
computer \t the present time re tent im vie of the lact 
oft the b cr th required tor bormation | y 
+ 
the port-t pont « culat ire net 
‘ on to rust the calculation I hie 
ihsorption of droget ride it Phe imstantaneous r 
vate? Iwe diffusion of vdrovet trai el ette é 3 
tuls counter to iporation ‘ vate? 
followed by dittustor droge 
chior te rites thre | | | 
it the botton the lt Imeost all 
practica tua ! ner 2000 
present u tuat rela pl 
tionships capable of pre ting mu (2 
No. 3) @ 141—M 


ABSORBING 
Tat. GAS 
SCRUBBER 
FEO 
GAS 
COOLING 
WATER OUT WEAK ACIO 
OOWMOORAE 
COOLER LEAN GAS 
ABSORBER RISER 
COOLING WATER 
in 


PRODUCT 
ACIO 


Fig. 7. Falling-film system to provide close 
approach lo equilibrium between feed gos 
ond product acid 


On an overt vork by Dobratz 
et al. (2) suggested Ay was propor 
tional to G. raised to the 1.2 powell i 
compared to O83 im Equation (2) 
igure 4 show the variation of A 
vith ga flow rate n a commercial 


ihsorber containing thirty-one tube 


n. I.) 10% in. long 


entially 1006; TIC) emitted by ichlor: 


ibsorbing 


nator ‘ is operated over a wicle 
range of flow. In line with Figure 4 
the precdietion of the ma transter co 
in absorber contamimg a 
number of tube is taken as bemg di 


rectly proportional to the inlet ma 
velocity 

bor the ume Reynolds number, 
Equation (2) predicts that inert gase 
heavier than ai ll decrease the rate 
of mia transfer, Data on industrial 
mstallation ubstantiate thi but to a 
omewhat greater degree than pre 
dicted by Equation (2). On an over 
ll bast the not-too-plentiful data 
how AK, to be inversely proportional 
to M175 over the range of M,, 
M, 86.4, where M,, is the 
iverave molecula veioht of the ga 
entering the heat exchanger, Until the 
effect of simultaneous diffusion of HCI 
avd hetter understood, it is 


proportion il to 


pl), 


In line with work by Lyneh and Wilke 
(0) with water evaporating into 
helium, air, and dichlorodifluorome 


thane in a packed tower, qualitative 


tucdies of tail va crubbers im falling 

film hvdrochlorie acid ab her how 

i decrease of /7.7.1 is the molecular 
+} 


weight of the inert gases increases, tor 
the same ma velocity 


\ brought out by ¢ oull ct al ] ) 


ate lay mportant f le 
in the absorption Hi¢ n aqueou 
) In the upper portion the 
by rit ter 
nto the is strear In the lower por 


tion of the tube the water v por 
partially condensed. Overall, water 
ipor appears to retard HCl mas 
transfer through dilution of the gas 
tream and by the release of latent heat 

the lower portion of the absorption 
tube; thus the temperature and vapor 
pressure of HiC] in the acid leaving the 
tube is increased 


Lhe recommended relation hip for 


predicting the mass transter coethcient 
on an over-all ba is based on pre 

reported data (/ ; itugmented 


ith data from numerous industrial 
Lhe ‘ data ire plotted in 


higure igainst the inlet Reynold 


tallation 


number divided by the mean molecular 
weieht at the inlet of the tube raised 
to the 1.75 power. Only data ot indu 
tria nterest have bee used in ce 
veloping the recommended correlation 
1 he weight flow ot water to the top 
of the absorption tube is equal to o1 
wreater than the Hic] contamed um the 
entering ga in all industrial in talla 
his resulted in the exclusior 
oft certain data ot Dobratz, ef al. ¢ } 
In accordance with the line undet 
of the data bigure 5, tor pur 
pose of designing imdustrial absorp 
tion equipment, the recommended re 


lationsh pis on (3) 


Lt, 
(3) 
M 
(3) 1 ubstantially below 
(2 Correlation 
It is believed that the imterterence ot 


iter entering the wa at the top ol 
thre en ny the git at the 
bottom of the tube 1 the principal 


Determination of Equipment Size 


he procedure developed for deter 


mining the optimum ize of heat ex 
changer tor falling-film absorbes 
quite milar to that employed im the 
clesig of conventional hell ind tube 
heat exchanyet \iter a preliminary 


election of the number, diameter, and 
len hy cot in the heat exchanger 
hin een made, the predicted pertor 

nance and pressure drop are compared 
with the duty required by the ipp! 

cation The driving force 

mined by a trial-and-error procedurs 
that requires knowledge of the tem 
perature of the acid leaving the heat 
exchanyet The dut pecified for the 


wher will include the concentratior 


* Tabuler data available from the authors 
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perature of the pr uct acid will give 
the equilibrium vapor pressure at the 
bottom of the tube 


Ihe preliminary selection of the num 


ber, diameter and lengt! tubes m 
accordance with allowable pre re drop 
of the gas, and the mu mm permussible 
liquid flow rates (discussed under Liquid 
Distribution) will enable the calculation 
of the number of moles of HCI absorbed 


in accordance with | quation 1) atter 
the arithmetic-mean partial-pressure driv 
ing force has been determined 


For design purpose the product 
acid te mipet ature can he ¢ stimated from 
Figure 6. In determining the tempera 
ture rise of the product acid over the 
inlet cooling water temperature sig 


nificant amounts Ol water vapor in the 
gas fed to the absorption system can 


he taken into account by idding the 


e 
2 

a 

o 

2°. 

: 

| 

A 

RA: 

3 

° 
0. 0 20 30 40 


LOS/HR-SQ FT VAPOR ABSORBED 


Fig. 6. Temperature rise of product acid over 
inlet cooling woter temperature 


water vapor content of the feed ga 
to the HCl] absorbed. In general, cool 
ine water rate andl shell-side baffle 


pacing hould be determined to yield 


hell-side coefficients of about 600 
/ (sq. it.) Hligher 
rates of shell-side heat transfer do not 
appear to have signifi int effect on the 


product ac id ten perature 
When water 1 used a ieed| to the 


tail gas scrubber, the « brium vapor 
pressure of the HH the acid enter 
ine the heat exchanger 1 i little om 
portance in the « putation of the 
irithmetic mean dri ne toree ince. m 
Case t will not exceed 5 mm 
lig | used a teed, it equi 
librium vapor pressut it the entrance 
must be determined more accurately 


by trial and error 
\ requirement tor determination ot 
the irithmetn in driving torce 1s 


the con \™ tion the ga at the top 


of the absorption tube obtained trom 
the duty specification The composi 
tion of the ga it the bottom of the 
tube require in additional equation 
derived from the material balance 


ubstitution 


the unab 


equilibriun 
in the 
COM po feed 


the 
trial-and-error calculation 


nated since only Equation (1 
quired 

When the value of partial pre 
of the 
ing the 
it should be 


reasot able 


ure 
unabsorbed TiC] in the gas leay 


exchanger has been determined 
pected to see tl 
When 


rable to limit 


tail 


absorbing 
water, it is «ke 
orbed in the 
third 
prevent the 


tion ab 
to one 
water vapor 


per cent } 


resulted 
Dr thee ther hand 
unabsorbed 1 
the 


that the ce 


amount of 
either hanger 


ign condition 


KEY TO FIGURE 5 


Vol. % HCI 


at inlet 


Mole wt 1.D. tube 
inert gos mn 


Symbol 


125 
29 
134 
71 
28 
29 
29 


lx used with 
the total mumibx 


vhicl 
20 Ib 

tronately tor dian 
the yortion «of 
the heat 
must be 

Assuming 

impervious graphite falling-filn 
in Figure 4 


Al id, one 


ntering 
exch ver 
creased 


that the operator 


it ilar 
wanted to 

inlet ma 
Can 


for clloute 


Falling-Film Systems 


FOR DILUTE GASES 


at 350 Ib 


might 
(or 


part 
ventional «de 

ployed to compute 
sectional area m the 
th gas 
gas scrubber must handle all 
ne-third of the Hé 

il 


and liquid tlo 


gases pl 


© witl lata 


HTt 


eT 


the minimun 


Fig. 5. Moss transfer 


Tube length Number 
ft of tubes 
12 163 
128 
85 
64 
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rates in falling film hydrochloric acid absorbers 


than ta vas-scrubls ca ui ment 
4 ‘ ‘A j pacity, such as pressure droy eq p 
‘ 
(4) In the preliminary clection it the 
number, diameter, and length of tubes ; 
kquation (1) and (4) can be _ the direct proportionality ot K, t 1 1 Pressure Drop 
equated by trial-and-ert ot considerable a 
lengt ma practically no ‘ ca exe i 
orbed Ht n the gas leaving the ex effect ot r of P ; file ter have vn that the ps 
hanger hie ilue that equates (1) abs feat exchanger wre drons with and thout liquor flow 
(4 between the partial pre rue over In ilmost identical permits use 
ul ) ie feed Ka and id fl eat exchanger pre 
ire of the HC] surtace ure roy ileulat In the case i 
en the HC] propor concent te or ase thie " vel ty 
100% — ol tive i deere im ippreciably 
whed 1 
re elimi of the tween thre top an of the tubs 
re im the heat exchange Following the 
ot the col tron tor et where the 
base the calculation 
than 31% elocity, For concen 
1.1. tubes wa tipl the result by 
a gas flow ranging from 350 to 1,700 Ib 0.6. and SH oa by LO 
, hit The next smallest standard absorber, 
19 11). could not produce 
- . 
11% acid at 1,700 lb/hr. gas fow. The 
crubber next larger tandard absorber 4 a-u 
a to tubes, might not preomitice acid 
venting is flow I use some tubes Most ga trean ed to cor 
ith 
= ibly rif ] wenty are met il ly equipt ent contam 
EEE ydrochloric acid feed to the dcr more than 4067 HCL by volume. Thi 
tail va crubber limut the «lk rable ber tor comy le«l t the requirement that the 
level of HC] removal in the tail ga The tail heat exchanger remove only two-third 
the nert 
rubber to one-fourth that in the feed or re arte the lin the ga 
ga ' 
lf the unabsorbed HC] at the bot da the treat erable the hasnt ny 
tom of the heat ex unger exceeds one al ‘ 1 ted | aly nearly 
tl | or one-tourth that in the feed the a3 —_ the tail gas scrubber wi ee. concentrate theoretical miter 
to handle only ne-tourt i the Hit 
nreliminat electin ' ute feed 
, the n of the in the feed gas plus the inert gases. | : ! 
heat ex naunt of Oldershaw, the product a t ot the 
too i small required in a packed ty] shel mited to 
ins that scrubber ba nd he i ipor pre ure e-tl that 
do ‘ om the » enable 
23 HT to allow tor ga urge i le 
pose other to reduce vent losses to a minimun er approach of the product acid 
100 
oO 40 My <1 
64 65 7 235 ed 
x 95 2 31 
39 42 29 60 os 
++ 31 100 29 « 
WwW 55 128 128 o? 
83 29 1! 
O 
74) 83 29 ! 
83 29 Wg 
84 6! y 9 6 
84 6) 9 
i 
No 3) @ 


partial pressure to the feed ga ul 
additional heat «¢ xchanyer | pro ded 
in kigure In a certain 
the ystem in Figure | coun 
tercurrent Phe HC) gas introduced 
to the lower exchanges progresses up 

vel ter the upper ¢ xchanyer thence t 
the tail crubber, countercurrent 
to the absorbing feed to the 
top ot the tail wa crubbes 

\ system similar to that in Figure 1] 
is bemy constructed to produce 31.5¢ 
from eed ga it itmospher 


pre ure contatmny only 110% HCl bh 

thi Coming Natet it 
Lhe heat exchangers employ 2-in. 1.D 
it. long to reduce the pre 


ure drop and prov le wdequate 


transter surtace In th installation 
the was fh will vary fourfold ly 


ton recirentlated over the ton 


ol the tail ga crubber of the 


reason low electiny the fall filny 


is that the initial cost is |e than that 
pro mia and heat 
tratister 


When absorption of only 90-9967, of 
the ivailable TLC] rit economucall 
justified, system: a hown 
higure | with the tail va crubber 
omitted can be cmiplo ed to uly 
ol a packed tower the 


tem 


I] permit the pair of heat ex 


chanper to handle a wider range ol 


ras flows at a lower cost than a 
compl ed of a ingle xchange 
ubble-« ip-type tail va 


ypu il data on uch i 


FOR PRESSURE OPERATION 


m such as Figure 


pect to be preferable for 
everal itme phere pre 
Karbate mus graphite 
tribe ent changer to be used 


whet re rated at 75 Ib 


rking pressure. Calculation 


that the Figure & system cat 


acid with 90° F. cooling 
trom a 75 Ib. /sq.uin. gauge 

ing 1007 TIC) by volume with only 
ot \ third « i 

reduce le toa ible 


INSTRUMENTATION FOR FALLING 


FILM ABSORBERS 


Because of the corrosivene 


maintenance issociated vith 


chloric acid, most imstallation 


vied with an of in 


Phe recommended minimum inelude 


flow-rate indicator for the 


a speeific gravity and tempera 
ture inchieator for the product and 
in indicator of the temperature 


wil leaving the tail ga crubber 


In the usual falling-tilm 


ploying i tail wa crubher 


dependable method of mtomaty 


FEED war 
at COOLING WATER OUTLE 
eait GAS 
Melia tu 
wer «305 65 160 
«® 
WERT OO? sit 600 
ar 
TOTAL 394 60 
| 025% 
i INTERMEDIATE GAS 
FEED GAS LBS/HA MPH Marie 
176 465 465 
ae INERT 902 5 297 
MPH 
2662 96 760 
wer 3708 1040 666 
INERT 90% 4 76 
INTERMEDIATE 
256% 
Ww 
wei 1467 
8750 
TOTAL T7213 
COOLING WATER - 
450 GPM aT 
© 
PRODUCT ACID HR 
5% nc) 549 
F 875 


Fig. 8. Typical performance of “Karbate” falling-film absorber without tail 
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gas scrubber. 


proportioning the feed liquid to ga 


a temperature controller on the acid 

le ivinyg the tail rubber \ 

imple, wide proportional band tem 


perature controller works best for sys 
tem with low capacit lay Incorpora 
tion ot det vative if 
troller is of value for installations with 
large lag 


Weak acid temperature control tend 


fo mamtain a constant 1 i 
‘ me ré il ‘ 
chat vided aut it t 
tion 1 net being used \utomati 
reset action 1 not usuall recol 
mended because it cle rable to allow 
the temperature of the acid leaving the 
tail yas scrubber to increase as the g 
fle to the tem wcreas 

It has been found that the hystere 
present to a levree wu ill pnewmatn 


valve vill cause evel rit t} quid 
ieed tlow rate icoordingls thu 
tuation in the concentratie ol the 
product acid \ valve positioner in 
talled on a pneumatic motor valve 
will remove the hy terest etiect ain 
type of characteristi ob 
tained by equal percentage disk 
prelerred to the characterists ther 
valve construction vive 
Notation 

A area, sq.ft 

D diam., ft 

D diffusivity, sq.ft. /hr 

G mass velocity of gos tb. /(hr.)(sq ft 

K, over-all mass-transfer coefficient, Ib 

moles / (hr.)(sq.ft.)(atm.) 
mass velocity of liquid, tb./(hr.)isq 


ft 


molecular weight of gas stream 


M 

N number of moles 
Pp pressure, atm 

R 


gas constant (cu.ft.)(atm.) (Ib. mole 


CR 0.728 
abs. temp., R 
TU height of one transfer unit, ft 
p density, (Ib cu.ft.) 
viscosity, (Ib hr.)(ft.) 
ee arithmetic-mean vapor pressure HC! 
atm 
Subscripts: 
A HCI 
8 inert gases 
m meon 
° inlet of tube 
t ovtlet of tube 
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THERMAL 
REACTORS 


The first part of this paper appeared on pages 
96--F through 104--F of the February issue. It con 
tained a qualitative description of the factors lim 
iting the extent to which nuclear fuel can be utilized 


per pass through a nuclear reactor and developed 
quantitative methods for predicting changes in fuel 
composition and reactivity in nuclear reactors It 
applied these methods to predicting the extent of 
fuel utilization in single-region, thermal reactor: 
operating on the uranium-plutonium cycle with un 


mixed fuel 


FUEL CYCLES IN 
SINGLE-REGION THERMAL REACTORS 


(Part 2) 


Vanson Benedict and Massachusetts Institute of Technology 


Thomas H liatord 


Cambridge, Massachusetts 


flumd-tuel reactor uch a the eres repro i 

aqueous homoveneous reactor. the uranium, an ony to take 


fuel 1 » well mixed that its compo . 


tion is unitorm throughout the reactor 


In 


reactor batel rrachation 


has heer 


lable 4 \ pract il 


ome components « the tuel can le 


frequently 
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\ve 
fyc\@ 
‘ 
‘ 
9. Mixed Fuel he treated. In tl an 
‘ 
leads to exact! the ime relationship lo permit direct) co parison pent tuel betore at ha wen tully 
is have been derived for unmixed fuel case preview el t it ‘ ise the 
in Sections 7 and & \n important id to have the ime neutron | mice a nl ter thy m the re 
intage of fluid-fuel reactor eno the first lumen of epleted spent 
proce In ntinuous proce ing mixed-tu cast t by reactor result i! 
of mixed wl, the elationships «le fueled with a slurry of uranium oxide ‘ ulated ‘ by Dene t 
cribing uel cvele ire entirely differ n heavy water vith a portiot the ! ill 
ent trom t ‘ r unmixed tuel, be lurry drawn off continuous wore tat ‘ ut ‘ the 
ause fuel being mixed cor moval of { on p wet dw final 
tinuous! th reactor contents mestead recover of plut t ' 
of heing fed at one face of the reactor po ble re le i last metal wtor te 
while pent fuel is being discharged the reactor { ‘ ‘ nventory | P 
it the other In Fieure 11. the result ' ‘ 
It ditheult to ‘ i bref and inal cont rachat j teow 
complete account of continuous pro mixed tuel re compare t t ‘ et lhe total ent / 
essing eal uel reactor ior ¢ irrad of unt 
reprocessed re than figrure haw the relat p between ‘ if luect 
quently or | on-product removal iraction. Curves (1) and (2) refer t 7 t convent ‘ 
lrequentl r plutoniut I ist nw h plutonon t that the total her 
tead ot a general in eveled. curve (3 1 (4 treated con 
fuel proce y, only case vhich cat nium-recevcle Ine fant the ‘ , 
ln ‘ mpared cirectly vitl the ur mixing of tue the inn-up ly | t the rate 
mxed-tuel cases discussed earher wall thon that can be achieve vith a wive of fj ‘ stor ‘ th / > and 
145 
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lo." being the feed rates for U255 and 


L238 respectively Because of the 


assumption that the fuel is well mixed 
the fraction f of the reactor inventory 
removed per unit time in the slurry 
leaving the reactor is the same for 
every nuclide in the reactor. The flow 
rate I, ol each component in the re 
actor product is then proportional to 
the reactor inventory of that compo 


nent 


(49) 
The fractional processing rate, f, is the 
reciprocal of the average time 7 that a 
expo ed to 


volume of fuel slurry i 


neutrons in the reactor before it i 
removed a 

It is a 
its fuel-processing system have come to 


teady state with all flow rate 


product 

umed that the reactor and 
and in 
ind that 
the reactor is in neutron balance. It 


ventories independent of time 


is also assumed that a reference de 
known, in which the reactor 
5 and in 


amounts and and is in neu 


sign i 
contam only | 


tron balance 


Uranium-235 


The feed rate of U245 equal the 
sum of its rate of reaction with neu 
trons and its rate of removal from the 


reactor 


/ on on, (50) 
where ah 1 the iverave flux of neu 
trons in the reactor, and o.. is the 
effective cro ection ior ab orptior 
of neutron in Phi material 


halance relation hip i i alye 
bran equation imstead ot the differen 
tial equation (10) met in the unmixed 


fuel case mce 


lor the mixed-fuel case. the iverage 


flux time +r of irradiation may be 


defined as 


4T (52) 


and so this relation between the U2%5 


inventory and flow i 


raninm 40 


The material-balance equation for 


as follow 


= og + Fa (54) 


one may solve for Jo. 


(1 + aogt) (1 + C1 + aos) 
(56) 

'/ranium-237 
Uranium-237 is radioactive, with a 
half-life of 6.75 days, and its concen 


tration in secular equilibrium with tr 


radiated fuel is relatively small. The 
ettect ol 287 and it 


are me gle cted 


de cay produc t 


l/ranium-234 

In the present case, in which the 
predominantly 
it most only a few 


reactor fuel i 
depletion ol 248 


per cent lo keep the equations trom 
becoming unnecessarily complicated, 
depletion of U*9* is neglected so that 
Fog may be assumed equal to Fgg°. 


Then 
len F (57) 


Plutoninm-239 


The material-balance equation tor 


Productior 


where y is giver. by Equation (17) 


By 


continuation ot t analysis 


equations for and /» may be 


obtained All are 
Fo°T and Fo,°T, with 


linear functions of 
coethcrents 


functions of flux-time, r 


he exce 


fuel 
tion 
tory 


reactivity for a mixed 
reactor expre sed by an equa 
imilar to (8), with the inven 


of each component, I, replacing 


the average concentration, N,, and the 


inventory of U255 in the reference de 


sign 
Ny 


function of / 
reactivity is also. At the maximun 


ce 


flux 


18 operable 


to 7e 


tion 


soly 


ment 


replacing the concentratior 
Since each inventory is a linear 


and 


the ex 


time at which the mixed-fuel case 


the excess reactivity drops 
ro. Under this condition the equa 
for the excess reactivity can he 
d tor / md The feed enricl 


ratio for the mixed-fuel case 


defined as 


(6) 


assumed that the | inventory 


in the reference design and in_ the 


ope Ti 


With thi i 


It is 


thermal absorp resonance absorption 
tion in 255 of fast neutron 


duced by 


ib orption ot fast 


; C1 
resonance 
neutron produced by 


fission 


Production of from neutrons 
Pu**! fission 1 
preceding equation, because 1! 
will 


ulficrent quantity to 


venerated by neglected 
im the 
plutonium is reevcled 
not be present in 
iffect the concentration 


Since 


F (59) 


(59) mav be solved for 


in terms of /..°7 and Fog°7 


(OO) 
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pro 


ission 


the « 


equa 


The burn-up fractior 8, tor the 


t} 
prod 


rate 


ind 


ly 


iting reactor is the same, and so 


F (62 


umptior 
Fo.°T (63 


thus possible to evaluate R trom 


Removal 


49 


thermal absorption 
in Pu*3* 


+ 
drawt of 
iS reactor 


product 


| 
| 


ondition that the exce reactivits 


rere ita lux 


d-fuel case is obtained the it 
rate ol charge oT 
wt pai I, ‘ the total fee 
/ j / 
64 


ubstitution of 


the use of 


equivalent expression for B is ob 
tained 


1 + ao, 
(55 
5S) 
! 
Tia — 
/ 
— 
— 
R = 
lon*/lox* 
| 
| 
(58) 
(51 
| 
+ nd (63), an 
. 


tonium the flow term su i a9 


Equation (58) is dre pped 


10. Flowsheets for Urani plu 
Fuel Cycles 


A process flowsheet for the sodium 
graphite reactor example operating 
with no recycle how n Figure 12, 
and a nular flo heet tor plutos mum 
recycle } hown in Figure 13. In each 
case the reactor is assumed to operate 
with continuous irradiation of unmixed 
fuel, the maximum burn-up being lim 
ited by the neutron-balance considera 
tion develope lon tl paper When 
plutonium recycled (Figure 13), the 
reactor 1 umed t yperate on nat 
ural-uraniui leer When plutonium 
! not recycled (kigure ]2 the feed 
ent hment Va give ij) 
proximately the ume tractional burn 
up of uranium teed or the plu 


toniun 


generation 


beer 

In kigure 12, flow of 
nium to the isotope-separation plant 1 


natural ura 


based upon an assumed atom fraction 


of 0.0036 tor the depleted 
uranium lhe required teed rate of 
natural uraniur to the nonrecycle 
proce 1 roughly twice that to the 
plutonium-re le ‘ 


ent 


tor 


which e treat tl ection, a 

on the | i mage 
The great the we 
highly f ‘ ed rel juired for | 
burn-up ottset by the ler amount 
of tuel requires per unit ¢ energy pre 
duced ind ‘ there 
will be an optimu hove 
ult least fuel 1 ke up 
fabricat re reproce “The 

t nul per } t-hou 


Ihu 


eactot 


il d 


13 
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ennched 
teed. Reactor product, 
atom trachon atom fraction 
~0.01066 in = 0 00573 
G etoms Lr) G atoms 
6949 81634 us 3697 
644.957 153.580 0 502 
651906 155214 v? 640 897 
Np??? 0.003 
1398 
heat 
0076 
Freon product 
From 2.747 
from 1692 
From Py?4! 0220 
Total 
separation product pews 4699 
/ plant Total 651 906 
Depleted uranium atom tracton 
.0.00% 
G atoms G atoms 
9.270 2.180 v7 23210846 
1287196 306.513 642239 152.933 
1296466 308 693 644560 153479 


Low 
195214 


Flowsheet for sodium-graphite reactor 


0.00715 6,440 Mw 


Exposure 


no recycle 


ton of uranium fed to reactor 


recycle 


G atoms 
Pur 2048 
055 
0 
Py?4? 63351 
Natural 664% 
uranium teed 
atom tre n Reactor 
=0,00715 


G ators "eg 
46% 1.104 
652055 155270 
65675) 156374 
py 


Fission product paws 
From 3928 
from Pw? 236 
From 0995 

Total 
product paw’ 
Total 


0.00709 


tinuous irradiation, 


04% 
0132 
2214, 
15.339 
16.175 


tractor 


Reactor 


product 


Continuous irradiation 


Waste atom 
y? 


1 067 


4 


Flowsheet for sodium graphite reactor, plutonium rec ytle 
6,400 Mw. d. ‘ton of uranium feed 


Exposure 
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G storms 


$124 3124 
243 0057 0243 
648 154 648 $80 
0001 001 
2 048 0499 
9551 0132 
0 02714 
18399 


0 OBA 


1104 
172549 


4659 


723589 6% 751 


469 


natural vranium feed 


00%) 


1 104 
1% 374 


Cor 


(600) } 
+ 
++? 
This equation permits evaluation of on 
as a tunction ot / nd the flux-tume 
Curve (1) of Figure 11 was obtaine 
by plotting A from (63) against B 
tro (OH) 
he plutomum-re cle case 
treated milar tashion, except that 
in material-balance equations for plu 
0869 
oll 
182613 
0001 
0079 
008) 
cl istra \ heat 
rate 1000 Mw 
med tor each case d th lune : 
of concentrations and burn-up obtained 
from the equatior ft paper have 
| | 
11. Fuel Costs =. 
The choice ot fee ennichnm” | 
resulting burn-up tos viven reac 1000 Mw 
Arey‘ 0 344 
or ity et i |_| 
trated for the raphite —»—_ 
example toll 
k ogra rat per 


Cost, 


$ kg vranium 


Cost of enriched uranium 
as UF 


Value of 


feed 
vranium recov 


ered from spent fuel, 


if returned to the iso 
lope separation 


‘as UF.) 


Conversion of 


plant 


UF, to 
uranium metal 
Fabrication of fuel ele 
ments 
Reprocessing of spent 
fuel (including conver 
sion of plutonium salts 
fo metal) 
Conversion of 


salts to UF 


vranium 


it-hour electrical umed 


1 a 


net thermal ethecrency, 1 


ton 


10°86 Mw.-d 


hr. (heat) 
hr. 


fon 


(67) 


that be 
total 


| 


to cetermun 
the 


pee ified 
cost are 
ible A 
ura 
the 


unit cost 
the 
hown itt 


unit cost, Cy), of enriched 


obt tithe 


from luguation (68), which fit 


hed 
1056 hy 


chedule tors uranium 


the 


cost 
imnounced in November 


| \tomuc Tene rey © omission 


ky al contamed 


446 , (68) 


where ois the weight fraction ot 
C2") in uranium 
of in 


trom 


The weight fraction 


the feed is obtamed 


U245 in 


obtained 


and the weight traction AV ot 
thre 
from 


irradiated uranium 


) 


of the tuel costs for 
vithout plutonium recycle 

wat the vent fuel is di 
carded 


© the fuel cost per unit ot 


electri ! y is given by 


(71) 


f $4/ke 


ibr cating 


for C, and 


hor uranium fuel 


element (Cp) and u ng the relation 


of FR and B tor batch 


irrad fron 


and con 
Figure & 


iuel cost 


hip 
tinuou tation 
hown 
gure 14 
obtaining 
ippat 


rea hed 


nonrec ve le 
(1) 


vives the 


by urve and (2) at | 
Phe 
burn-up greater 
ent 
for the 


mncertive in 


No minimum fuel cost 


than are 


range of burn-ups considered. 


cost a signed tor pluto 


follow 


unit 


recye le are a 


$/kg. Uranium 


The assumed cost of fuel fabrication ts 


because ot the ex 
treme toxicity of plutonium, When the 
L245 in the depleted 
ibout 0.34% 
will be 


lor 


higher im thi cist 


isotopic content of 


uranium is greater than 


(where ( it eco 


recover uranium reen 
the 


the plutonium-reeyele fuel cost 1 


to 
conditions 


richment, and undet 


tained from 


fuel cost (mills /kw 


in the 


fuel costs for enrichments of 
pent fuel lower than 0.34 
obtained by eliminating Cy and C," 
For the particu 


le ed, (, 


rs. 
from equation (72) 


lar case of natural uranium 
is eliminated 

Fuel the 
reactor operating with plutommum re 
(3) 


ipparent that 


costs for sodium-graphite 


evel hown by and 


(4) 


prite ol 


are curve 
It ts 


in Figure 14 
the higher 
with 


unit 


processing 
recycle opera 
make 
for depleted ura 
net 
tor 


cost 


the lower cost of 
the 


result 


thon up 


fuel and credit 
fuel cost 


the 


n lower 
than 
once-through evele 


pet 


unit of energy impler 


12. Thorium-U™ System 
REACTOR SYSTEM CONSIDERED 


This 


ingle 


ection is concerned with 


region thermal breeder reactor 
thorium and 


the 


fueled with a mixture ot 


| 244 


and operated as hown in 
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fuel-reprocessing Figure 


2. The 


ol the 


reference d m ol a reactor 
odium-vraphite tor this 
ond col 
bal 


this 


heen giver 1 tl 
lable 

the refer 

ha 


column of 


fuel ha 
uni neutron 
ance ofr 
ond 


beer 


Table 4 


reactor 


Phe primary objective of the follow 
to ck termine the 


al burn-up that can be I 


ssion Irac 
lieved im 
of tuel throug! actor 
fissionable material trom 
ource, when make-up fuel 
thor The 


ratio mm the 


only of lact 


retet 
than 


higher 


conver 
1.0625 vreatet 

ven alter 
built 


the onvet 


isotope oft | up im re 
evel 


W ill he h 


tion at finite burn-up on 


oper ition mn ratio 


gh enough to permit opera 


pure thorium 


make-up fuel 


\ re 


abiy he 


thi 


prob 
tho 


ictor oft 
tarted 
rium and 
the ol 233 


type 
sith a mixture o} 


unle ufhcient quanti 


produced reac 
the reactor 


tor vere ivatlable 


oper ile each new fuel charge ! fabri 
cated 
blended with 
U243_ As the 


uranium potope 


from fresh thorium and U2* 


recycled thorium and 


ind its higher-ma 

build up, the required 
be comes 

nun ber ol 


ike the 


required to keep the reactor in 


amount ot make 


and finally 


up 
mallet ilter a 


irrachation evele only n up 
rium is 
operation 


The 


thorium 


releretice design 
not irily 


the 


fuel coe nece rep 


resent the mitial charge ot operat 
pecity the 


to he 


ing reactor, but serves to 


nuclear properties of the reactor 


used in determiming fuel composition 
during irradiation and neutron-balance 


requirements 


FUEL COMPOSITION AND IRRADIATION 


CHARACTERISTICS 


The fuel composition and irradiation 
vill be 


steady 


con red 
tate 


characteristics for 
the 


operation 


reactor in recycle 
In the operating reactor the 
thorium is assumed 


the 


concentration ol 
to be equal to that m 
the slight 


reterence 


design and depletion of 
irrachation 


a 
the 


thorium during a. single 


evcle will be negle« ted num 
ber of cvcles of irradiation 
the uranium 


values in 


concen 
tration of 248 
[7285 
state 


lags m 


236 will have reached 


the reactor feed 
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no Method of reduction reduction 


ource ©. con 1. Reduced acid usage reducti iccompl d thu 
‘ Hydrofining 3 the ( tol unit 
! cat eracl 48%, | 
lay treating 15 
etine 


total 


Sub 


Acid regeneration plant 


Sulfur recovery plant 


Total to date 


Girbotol scrubbing of sour gases 


Total reduction by 1958 


ntaminaty 


centave 


with radioisotopes... 


techniques 


Measuring Determining Measuring wear 
uniformity of mixing liquid level of firebrick linings 


In paint composed of t pigment hie le vel 1 \ die method tor me uriny 
a veluele, it has been suyvvested mrticularly applicable here the laund the wear of a tirebricl ning volves 
that a short-lived radion in) «pune thon extreme] Corrosive of pla ! i pellet | ict e cohalt 
either to the of to the veliele il exception ill high temperature half-life yea ela 03 
preterably the former (molten steel, tor exaniple mie amma eners 1.1) and 1.3 ev) 
Manyane } day behind elects 1 tirely ch at the tirne 
In prim ple tiie radon otope 1s 
beta energy OO mes yanna enery the linings stall 
ol om Mie © the ve and 
me can le wlded to one Radiation tran tte throw the 
the detector m the ame vertical plane 
component of the dries lave fhrebri cast en the 
but clhametrically opposite the ource 
lhe nuxed im poe il equip The crease esult 
ment whieh ha i erie ot counter ot weal on } ) prion 
the radiation trom thre ource 
attached, for example to the stirring sng . ' characteristics of the firebrick and the 
onk hehtly absorbed b the wall ot oon 
paddle or other mixing device : inter 
the ve el and the air or vapor pace tantitat fl 
of these counter connected to a \\ quantitative neasurement ¢ ear 
vithin tl ‘ hen tl rudd 
able whi h le id to a multi hi ! can be Tracie 
bove that a lary thod ed 
recordet \n instantaneous measure level rise it plane large \n alternative me tor determin 
ment i made of the distribution of fraction of the radiation is absorbed — ing firebrick wear involves periodically 
the radios throughout the vol by the and the ty of radia momtormeg the melt of iron or iss 
ume of the mixing apparatus When tion which reaches the detector is con for radiwactivit When the brick has 
the output from each of these counters iderably reduced been worn enough to expose the radio 
! healt 
is the ame, or within limits regarded In a recent ipplicatior the method active pe let of cobalt 60, the pellet 
as equal, homogeneity of the batch is was used to determine the liquid level will dissolve 1 eit and the ma 
‘ +} ce hecor 
tidicated and mixing can be stopped of strong chromic acid inside a glass terial from the furnace will I - 
\;lvantayes of this system would be lined evaporator 10 feet in diameter lightly radioactive. | an ng the 
manpower savings and the elimination lhe source of radiation was approxi at = * e furnace a counter 
nsitive to gamma it is 
ol unnecessary mixing time mately 20) mullicurte of cobalt 60 ‘ cation 
ihle to deter rie 4 
The isotope chosen should have a (half-life 5.3 vears;: beta enerey 0.3 I 
cobalt pellets is missing, thus detes 
halt-lite sufficiently short that the «ac miev; gamma energy 1.1 and 1.3 mev) 
mining the location of the worn brick 
tivity will decay to an insigmificant Under operating condition it was 
alue betore the product reaches tl found possible to determine the level 
customer of the chromic acid to within '4 inch AEC on Industrial Uses of Radioisotopes 
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* 
(th 50-100 long vas Installation of the acid re 
ton a day size range with a sour generation plant reduced contamina 
‘ ve contami bout BOC; ro tion b 17% re nstallation the 
ven sulfide and less than 4% hydro 
carb il 
n the to cat hie on thu the total reduction expected by 
? the spent catalyst leaving the reactor 2 F 1958 is 98%. The other 2% occur 
em sto te ort ‘) llowevert | tail the 
ania es of rewen tor ‘ 78 wolimne. | ti ] nel lube distil 
hown that the quantity Oy 20 drogenation unit 
lease ter the thiosphere im thy | benetit ‘ ter be 
In ‘lable the progre ol pt ra ddition t roving at 
reduc , i ospher condit urroul y an 
Th ndustrial plant ed 
at on the SO. cor deaspl tine ¢ rale ‘ ‘ vhere pe rust 
before the reduction pro lube re throu the use | t t plant where 
f trate higher solvent-to-oil rat und) more tit cont (2 new 
lube distillate co tte i thonal decreas ve ‘ iif ke 
raf ly La (Ia treaty ol lhu the tet reduction ichieved b ere nulactu cost ¢ ! 
olvent resulted eliminat r secre ne acwl treatm product qualit 


HOW TO OBTAIN 


throughput 


IN SCRUBBING OPERATIONS 


Greatest throughput in scrubbing operations is obtained at a balance point 
where maximum wetting of the packing occurs without flooding the tower 
Maximum wetting involves a higher liquid hold-up 

Intalox saddles pack with greater randomness, form a loosely packed, yet 
tightly interlocked bed free trom blocked areas, with higher surface area, and 
what is especially important, as far as throughput is concerned, provide a bed 
of greater and more uniform voidage 

As a result it is possible with Intalox saddles to have a higher liquid hold-up 
than with other packings yet still retain the low pressure drop characteristics 
of Intalox since the higher liquid hold-up results from a greater wetted-surface 
area rather than from liquid-filled voids 

This ability to give higher liquid rates without flooding is reflected in substan 
tially better mass transfer performance 


Fig. |—HOLD-UP DATA 


20 a! INTALOX SADDLE‘ 
BERL SADDLE‘ 


RASCHIG RINGS 


cu ft of packing 


a INTALOX SADDLES? 

b | BERL SADOLES 5 

c | RASCHIG RINGS i 
| | 

2000 5000 10000 

Liquid Rate, ibs /sq ft, hr 


003|-— 
| 

5000 10000 
Liquid Rate, ibs / sa ft he 


cu ft of water / 


Higher liquid hold-up of Intalox Saddles reflects the better The capacity data shown are typical for a system where 
accessibility of the packing surface to liquid, thus greater both gas and liquid film resistances are involved. Lower 
wetted surface area. Voids remain open, pressure drop low HTU values mean shorter towers, less pressure drop and 


reduced initial investments 


Write tor this free booklet: 


Bulletin $29-R gives full technical data on Intalox 
Saddles, performance charts, typical problems and 
solutions. Address: Dept. CEP-357 U.S. Stoneware, 
Akron 9, Ohio. 


U. S. STONEWARE 


AKRON 9, OHIO atie 
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WHAT'S DOING IN INDUSTRY? 


tif, 


NEW PROCESS FOR DOMESTIC MANGANES 


USES ORE-ELECTRODES 


Vitro Corp. is in pilot plant stage 
with a new process to produce 
metallurgical manganese from 
domestic ore, and free the coun- 
try from dependence on im- 
portation of higher grade ores. 
Unique feature of process is use 
of a high intensity arc (7,000 
to 10,000 C.) with anodes made 
of rhodonite, a highly refrac- 
tory domestic manganese sili- 
cate so far unusable as a com- 
mercial source of the strategic 
metal. 


Ni earch of i method to tree the 
| nation trom dependence on loreign 
manganese, Government Services Ad 
ministration has contracted with Vitro 
Corp. tor Vitro to equip and operate 
a pilot plant at West Orange, N. J. to 
develop the “economue factors of full 
cale production” of manganese trom 
rhodomite by use of a new Vitro proc 
e The result of nearly twenty year 
research into chemical processing ap 
plications of the high intensity arc, the 
new proce may be only the first ap 


plication, according to Vitro 


Process co-developer Charles Sheer inspects 


pilot-plant arc and chamber at West Orange 


Rhodonite, found in large quantitie 
on the Colorado Plateau (an estimated 
00 million tons owned by Great Di 
vide Mining and Milling Corp.) 1s a 
complex ilicate that has detied eco 
nomical chemical treatment by any 
known method. Now Vitro ts conh 
dent it has found the solution to the 


engineering problem, envisions pos 


sible solution of the strategic supply 
problem as well (The U. S. uses some 
2 million tons of manganese yearly, 
imports 95% of it from India, Atrica 


and Brazil. More than 60% of the 


world’s supply of manganese is behind 
the iron curtain, 40% is produced by 
Russia alone. India is uncomfortably 
close to the Soviet in case ot emer 
gency.) Domestic ores are all retrac 
torv and/or low grade, and rhodonite 


the domestic ore with the highest 
manganese content—up to 35% man 
ganese Vitro predict that manganese 
produced by its process will “compare 
favorably on the economic scale with 


impor tec] manganese 


The Process—Theory 

Developed by Charles Sheet head 
of Vitro’s are research department 
and Samuel Korman, and called the 
Sheer-Kormat process the proce 
electrothermal and imilar to those 
used in the production of calcium cat 
hide, phosphorus, cyat amide, etc., ex 
cept that instead of being a low inte 
itv are (seldom over 3,600° C.) it) 
the first appli ation of high imtensity 


are to chemical proce ing reaches 
temperatures between 7 OOO" and 
¢ The are Vitro avs is 


(Continued on page 52) 


NEW PLANT AND EXPANSIONS HIGHLIGHT 
NATIONAL DISTILLERS NAME CHANGE 


New phosphoric plant, increased 
capacity in soon-to-be-com- 
pleted zirconium plant, the 
company’s work with “‘isose- 
bacic acid’ and high energy 
fuels including hydrazine (and 
probably the borons), mark Na- 
tional Distillers Products Corp.'s 
prospective name change to 
National Distillers and Chemi- 
cal Corp. 


ith its U.S. Industrial Chemical 
W. o. division and its 606) -owned 
National Petro-Chemicals Corp. ac 
counting for sales in exce of $100 
million and totalling 34°) of the com 
pany's profits at operating level last 
vear, National Distillers Product 
Corp. is recommending to tt tock 
holders a change of company name to 
conform with its now large and. still 
growing place in the chemical indus 
try. New name: National Distillers 
and Chemical Corp 
When the name change goes 
through, the company will operate 
with two divisions National Dis 
tillers Products Co. and U. S. Indu 
trial Chemicals Co 


U.S.1.'s new phosphoric plant at Tuscola, 


New Plants, New Products 

Ihe U.S.1. Division's new phos 
phoric acid plant has just gone into 
production at Tuscola, Ill Annual 
capacity 1s 30.000 tons of pho phorus 
pentoxide, equivalent to about 60,000 
tons of 75% phosphoric acid, Sodium 
ihicofluoride for water fluoridation 
and industrial uses will be a_ by 
product. The new installation, said to 
be the first in the country to be built 
primarily to supply the fertilizer field 
rounds out U.S.I.’s Tuscola fertilizer 
center which now produces ammonia, 
sulfuric acid, and phosphoric acid 
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At the soon-to-be-on-stream = zit 
conium plant of U.S.L, anticipated 
growing industrial need for the metal 
has prompted the company to merease 
planned capacity from 1,500,000 
pounds a year to 2 million pounds a 
year Another new development 1s 
that the zirconium will be supplied in 
“platelets mall irregular, flake 
like pieces said to be superior to 
sponge in purity and in ease of han 
dling. At the same time, the company 
has joined with Mallory-Sharon 
Titanium Corp. to form a new com 
pany Reactive Metals, Inc., which will 
soon build a plant to produce pure 
zirconium metal and tabricate certain 
mill product 

The company work in the high 
energy fuel field is on a more-or-less 
hush-hush basis, particularly the ru 
mored work in the boron area, which 
company spokesmen would make no 
statement on beyond ome people 
have guessed it might be in the field 
of the borons.”’ 

With wide use expected tor its 
‘isosebacic acid particularly as a 
plasticizer, and a titanium plant going 
up in addition to the zirconium plant 
the company is going deeper and 
deeper into chemicals, hence its pro 


jected name change 


—, 
4 
= 
rem 


chemicals 

brewery by-products 
plastics 

distillery by-products 
fishing industry by-products 


Only Louisville Dryers dry so many things so well. 
Sounds boastful, but only Louisville has the diversified 
experience... the facilities and the personnel to design 
and build dryers that are right for s0 many jobs. 

If the manufacture of your product involves a 


PROCESS 
orvition 


Louisville Drying Machinery Unit 


pharmaceuticals 

cork products 

corn and soybean products 
foods and feeds 

meat packing by-products 
fertilizers 


drying process, it will pay you to call in a Louisville 
engineer. He can show you how a Louisville Dryer, 
“tatlored” to your need, can speed up production, im 
Call or 


prove your product and save you money 


write today —there’s no cost or obligation. 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


Dryer General Sales Office: 139 So. Fourth Street, Louisville 2, Kentucky 
Eastern Sales Office: 3830 Madison Avenue, New York 17, New York 

General Offices: 135 So. La Salle Street, Chicago 90, Illinois 

In Canada: Canadian Locomotive Company, Ltd., Kingston, Ontario, Canada 
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pump mainterance costs ... 


vacuum 


HILCO 
OIL RECLAIMER 


purifies vacuum pump oil by con- 
tinuous recirculation, either on 
full-flow or by-pass basis, or in- 
termittently on a batch basis, de- 
pending upon the requirements 
and physical layout of your plant. 


OIL RECLAIMER 


HILCO OIL RECLAIMER SYSTEMS are 
the finest available for VACUUM PUMP users 


A simple, economical and efficient method of restoring contaminated 
lubricating and sealing oil to the full value of new oil. HILCO Oil 
Reclaimers are used for the purification of vacuum pump oil in con- 
junction with the manufacture of transformers, condensers, capaci- 
tors, drugs, vitamin concentrates, radio tubes and light bulbs, essen- 
tial oils, optical lenses, refrigeration compressors, titanium and many 
other products. A HILCO will produce and maintain oil free of all 
solids, sludge, acid, moisture, solvents, and dissolved gasses and re- 
store viscosity, dielectric strength and other specifications to new 
oil value. 


1LCO 
THERE IS A H 

FOR EVERY ~ PUR- 
IFICATION JOB . - - 
AND EACH OFFERS 


you 


Nese Features! 


wane TODAY! For Complete Details 
Ask For Bulletin R-160 


THE HILLIARD Goréoration 


144 WEST FOURTH ST. ELMIRA, N.Y. 
1N CANADA: Upton-Bradeen-James Ltd., 890 Yonge St., Toronto; 3464 Park Ave., Montreal 
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INDUSTRIAL NEWS 


DOMESTIC MANGANESE 


(Continued from page 50) 


not the proce itself, but it is the 
focal point, and is the means by which 
the door is opened for processing 
highly refractory material 

Most important feature of the ar 
is that the major portion of input 
electrical energy is concentrated at the 


urtiace of the inode (where the ore 


is located) This efficient transfer of 
energy makes it possible to vaporize 
rapidly any material composing the 
decompo ill moleculk ty 
their constituent atom ionize a con 
iderable fraction of the aton heat 


the ipor mixture to extreme tenmipera 
ture; and project the vapor as a high 
velocity jet into the surrounding at 
nie phere vhere chenneal reactions 


become po thle 


The Process—Operation 


In ition. the rhexlonnte pre 
pared by removing base metal sul 
ficle the silver and gold by flotation 


from the crushed ore. The milled ore 
1 then combined with carbon and 
fabricated into a consumable anode to 
be fed automatically into the chamber 


of the high intensity ar 


The detailed composition of the anode and 
its method of manufacture hold the key to the 
operation of the process. Critical make-up of 
the anode is about 20% carbon and 80% 
thodonite. The optimum is to achieve maxi 
mum conductivity with a minimum carbon con 
tent Vitro states it achieves a power rate 
consumption of 3 kilowatt-hours for each pound 
of decomposed ore 


he refractory rhodonite decon 


the tail fame of the are 


the tip of the anode va 
porizes and breaks down into elemental 
theon ind oxvyyen f 


carbon and sone other clements in thy 


mode \s the vapor rise the 
perature drop trom the 7 10.000) { 
it the cone to about 3.000% 


ther end of the flame and the element 
cool and recombine into imple oxice 
in the torm of a fine fume ot ub 
micron particle The tume, cooled 


ind collected im i dust filter and con 


taming imple manganese oxide and 
sO, 1 then proce ssed by conven 
tional leaching technique hinal prod 
uct can be manganese metal. battery 
manvanese 


Economic Factors 


Inherent characteristic ot the ire 


are important cconomic tactors since 


(Continued on page 57) 
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ad 
am 
operation. 
Low operating temperature. 
Vacuum processing. 
| : 


Have safer lines with 
less maintenance. 


INSTALL 
LAPP TUFCLAD, 
SOLID CHEMICAL PORCELAIN ARMORED 
WITH FIBERGLASS-REINFORCED PLASTIC 


The extra margin of safety essential to many process plants where protection of personnel, 
equipment and product is vital is assured by the bonding of TUFCLAD tiberglass-reinforced 
plastic to Lapp Chemical Porcelain. Strong fiberglass fabric is impregnated and bonded in 
multiple layers to the porcelain with an Epoxy resin of high strength and chemical resistance 
It cushions accidental blows—acts as an insulator against thermal shock-——and because 
TUFCLAD is so strong and tough, it will hold operating pressures even when porcelain is 
damaged by accident. Specify Lapp Turctap Chemical Porcelain and enjoy the purity and 
corrosion resistance of a solid porcelain system with extra security from TUPCLAD armor 


Y-Valves, as shown, and Angle Valves are available in Lapp Turctabp Chemical Porcelain 
114”, 2”, 3”, 4” and 6” sizes. Also safety valves, flush valves, plug cocks, 


in 4", 1”, 
pipe and fittings (to 8” diameter) and special shapes. 


WRITE for description and specifications, 
Lapp Insulator Co., Inc., Process Equipment 
Division, 100 Wendell St., Le Roy, N. Y. 


au 


CHEMICAL 


PORCELAIN 


it 
| 
| 
9 
~ 
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WHAT'S DOING IN INDUSTRY? 


. 


Chemical process equipment 
purchasing activity will be at 
a high level in 1957, North- 
eastern and Southeastern states 
are expected to lead in dollar 
volume, and there is a grow- 
ing interest in new designs and 
improved or more specifically 
selected materials of construc- 
tion. 


Prediction of high purchasing activity 
with leading areas ot ordet placement 
being the Northeast and Southeast, | 
based on an opinion survey of the 
member of CESEA* meeting re 
cently in New York city 

Led by 1 | Meehan, Dorr-Olivet 
the annual sounding of purchasing 


wtivity m the process equipment field 
predicted overall dollar volume of sale 
to the chemical industry will increase 
hy 1957 over 1956 
Northeastern and Southeastern state 

are expected to provide the largest 


volume of busine with Southwest 


* Chemical Equipment Sales Engineers Asso 
ciation. Fifteen members and two guests par 
ticipated in a roundtable session of chemical 


equipment experts 


NORTHEAST AND SOUTHEAST TO LEA 
PLANT EQUIPMENT PURCHASES IN 1957 


and Southcentral states not far behind 

(on a quarterly basi Meehan went 
on to predict that first and third quas 
ter ale hould be up corn ider ibly 
over 1956, second quarter about the 
ame as 1956, and the fourth too far 
in the future to be indicated by pres 
ently available information, and there 
fore susceptible to international polit 
cal and economic trends 

Increased interest was reported on 
the part of purchasers in new design 
and new ind improved construction 
materials such as alloys, some plasti 
ind environment-tailored surtace fin 
ishes 

One factor of interest, presaging the 
hift and growth of many industrie 
into full-lledved chemical proce in 
dustri is the number of mdustri 
other than chemical which are turning 
to the chemical equipment supplier for 
counsel and special equipment. Some 
of these industries are: pulp and paper 
(see CEP, February 1957), coal, and 
mining and metallurgical 

|. T. Costigan, the Shar ple Corp 
pointed to the high level of purchasing 
ictivity in New York city due to the 
location there of engimeermge staffs of 


many proce operating companie 


CAMPUS ATMOSPHERE, MULTIPLE PARTICIPATION 
TO MARK INDUSTRIAL RESEARCH CENTER 


Major center of industrial re- 
search, involving at least seven 
companies, will be located at 
Sterling Forest near Tuxedo, 
N. Y. Unique features: near 
large metropolitan area (only 
forty miles northwest of New 
York City), planned campus-like 
atmosphere, complex of facili- 
ties of seven companies all lo- 
cated in one area. 


Near quiet, stately Tuxedo Park, N 
Y., (long a playground of highest so 
ciety) will be a “campus” of industrial 
research and development intended to 
bring out the best work from. the 
research engineers and scientists im 
volved, Location is Sterling Forest 
area, only forty miles from harried and 
bustling New York City 


by a far-seeing group which has ac 


Organized 


quired title to the land, Sterling Forest 
may represent the first major planned 
community of industrial research fa 
cilities involving many companies 
Idea is to make possible cross-fertiliza 
tion of minds that can come from lo 
cating, in a setting of peace and quiet, 


not only the varied project facilities of 


one firm, but of several different firm 

What plans entail: present plans of 
the organizers of the area call for par 
ticipation by several firms, all major 
in research and development Each 
will work out its own plans, each plan 
will presumably be coordinated into 
cheme of the community 
aid to 


Sterling 


overall 
Additional industrial firms are 
he considering the project 


dod 


Forest Corporation is keeping the in 
stallations rigidly controlled to guar 
antee the desired “research climate 

Although a number of firms are in 
volved in the project, only one has 
announced its plans so far. This is 
Union Carbide Nuclear, already laying 
the groundwork for its Nuclear Re 


search Center in the area 


Carbide Center 

Major facilities of Carbide Nu 
clear’s new center will include: a 
five megawatt pool-type reactor, a 
Radioactive Material 


Ores and Engineering Laboratory, and 


Laboratory, an 


at building for allied re earch opeta 
tions and administrative functions 

Research programs will be geared 
to the study of the effects of radiation 
on products and processes involving 
plasty pase metal carbons, and 
chemicals. Special imvestigations in 
volving chem il analysi and ore proc 
essing have ilready started im a 
temporary laboratory neat the site 

The reactor itself, to be built by 
AMI a 


American Machine and Foundry Co 


ubsidiary ot 


(formal request for construction pet 


mit is now awaiting AEC approval) 
will be a modified pool-type ba ed on 
ORNI tulk Shield Testing Facility 

In the Radioactive Materials Lab 
oratory the work planned includes 
tudies of chemical reprocessing of fuel 
plates from the reactor and chemical 
analysi of radioactive materials 

Phe program of the Ores and Min 
erals Section will attack basic but 
neglected problem uch a chemical 


methods for beneficiating lean ore 


(Continued on page 58) 


TURN FOR MORE NEWS ON 


INDUSTRY page 57 et seq 
NUCLEAR page 94 
INSTITUTIONAL page 106 
RESEARCH page 120 


Artist's drawing of the new Union Carbide Nuclear Research Center ot Sterling Forest, 
N. Y. Reactor building is top rear, engineering, right 
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How Allis-Chalmers Can Help You 


Heat Transfer Costs 


Otaining increased production, lower processing costs and im- 
proved product quality is more than a matter of installing the best 


heat transfer equipment, Maximum utilization of that equipment also 
calls for an efficient flow design. You get both from Allis-Chalmers. 


Partial List of 
Material Processed 
with Allis-Chalmers 


A-C Engineers Work With Your Staff or Consulting Engineers 
@ Limestone 
ae Allis-Chalmers engineers concern themselves with overall operation 
me 
the evaluation of variables plant design . . the integration 


@ Dolomite 


of interdependent equipment into a complete process 


@ Magnesia 

@ Alumina Pre-recommendation research, testing and, of course, expert in 
© Seuxite stallation and localized field service are also available from Allis 
: neg one Chalmers — the world’s leading manufacturer of rotary kilns, coolers 
and associated equipment. 

@ Refractories Equally important is the fact that Allis-Chalmers interest in your 
@ Foundry Sand problems is continuous. Laboratory services, periodic equipment 
@ Petroleum Sand check-up and parts service are yours for the life of the equipment 
eee Gre and a long life it is, too. 


@ Fuller's Earth 
@ Nickel Ores 
@ Copper 


Ribbon Flight Dryer 


Air- Quenching 


Cooler 


You'll want Bulletin 25C6177. See your nearby A-C repre- 
sentative or write Allis-Chalmers, Industrial Equipment Division, 
Milwaukee 1, Wisconsin, 


ALLIS-CHALMERS 
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High Temperature 
Heating 


by Circulating Medium 


Struthers Wells supplies circulating heating equipment for a 
wide range of temperatures and sizes. Many smaller units can 
be supplied as a ‘package,’ completely assembled and ready 
for operation. 

The units illustrated show three electrically heated units for 
Dowtherm and other fluids, for capacity to above 1,000,000 
BTU per hour. Also shown is a circulating cooling unit, (lower 
left side illustration). 

Struthers Wells can supply standard units for capacities 
from 100,000 BTU per hour to about 40,000,000 BTU per hour. 
Temperatures range from about 350°F to above 1500°F. 

Fired heaters for a wide range of services, including steam 
superheating, oil and gas heating are also a Struthers Wells 
specialty. Hundreds of units are in successful service. 

If you require heat above the temperature range of available 
steam pressures, Struthers Wells engineering experience and 
facilities are always available. 


Struthers Wells Products 


PROCESSING EQUIPMENT DIVISION 
Crystollizers Direct Fired Heaters Evaporators 
Heat Exchangers Mining and Blending Units Quick 
Opening Doors Special Corbon ond Alloy Processing 
Vessels Synthesis Converters 


BOILER DIVISION 
BOILERS for Power and Heat High and Low Pressure 
. Water Tube Fire Tube Package Units 


FORGE DIVISION 
STRUTHERS WELLS Corporation “tk. 
WARREN, PA. MACHINERY DIVISION 


Tumble Die Bending Mochines . . . Press Brakes Punching 
Offices in Principal Cities and Notching Mochines Forming Dies 
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INDUSTRIAL NEWS 


Here’s why 


is today’s 
BEST BUY 
in 


MIXING 
EQUIPMENT 


DOMESTIC MANGANESE 


ntiimued from page 52) 


there is no problet heat build-up 


The advantage of preparing dry, wetted 


TT 1 the new or plastic materials in a Simpson Mix- 

' nese Muller is written in savings. Controlled 

proce trategic-l Metallurgical mixing cannot fail to result in effective 
ind Chemie Processes Led. devel utilization of raw materials. Adequate 
oped by Martin |. Udy, CEP Januars control over moisture, alone, can mean 
1957 Vitro’s proce till im the the difference between an unwieldly re- 


ject ratio and a profitable mixing opera 


pilot-plant stage, commercial applica 

tion will depend on economic factor tion. See how these four outstanding 
tudied there. But the company is cor features of the Simpson Mix-Muller are 
of designed to save you time, labor, ma 
formed terial, power, maintenance and money 
Manyanese Cory ( 400 owned 


1. BOTTOM DISCHARGE * STATIONARY PAN. Mix- Muller 
power is used to mix none is wasted to move 


V itre b Sheer-Korman <A 
crite vhicl hold the paterit anal 
20; by (sreat Divicle Mir in 
Milling Corp., which | the 
ite 2. SPRING LOADED MULLERS _ . allow muller pressure 
to be adjusted to the type and density of materials 
fo be mixed. You reduce mulling time, build desired 
properties faster 


machinery or material moss. Muller and plow oc 


tion clears pan quickly, thoroughly 


New $20 million electrolytic chlo- 


rine-caustic plant will be designed, 


engineered and constructed tor W an 

ante Chemicals Cory The Fluor 3. SAFE, EASY to OPERATE ond MAINTAIN. You get 

Cor te will be near Baton Rouge large batches prepared in minutes. Design is simple, 

Lia vhere an 38 million ethvlene rugged. intense, but slow speed, action extends moa 
xide plant of Wyandotte tlreaddy chinery wear life. Maintenance people welcome the 

under constructiot (Construction self cleaning action 

begit n mid-1957 vill be complete 

m last half i 105 The ne plant 4. MOST THOROUGH MULLING ACTION EVER DEVELOPED 
vill ease Wvya te = Thorough dispersion affords high yield of even trace 

caustic spacit » OV elements ond optimum utilization of mizing proper 


, ties. High muller pressure to area ratio (see chort) 
Qssures most mulling per revolution 


WRITE FOR Bulletin on “Mul 
ling for the Chemical & Process 
Industries" today! 


This 
ing up to 2,900 short tons of cargo in fresh 
water, has joined the barge fleet of C. G 
Willis, Inc. The new barge will be used to 


floating warehouse capable of carry 


NATIONAL 
Engineering Company 
652 Machinery Halil Buliding 

Chicago 6, Iilinois 


corry steel, soap products, paint, lubricating 
oils and other process industry products. Built 
by Dravo Corporation, the huge borge is 43 
feet wide, 256 feet long and draws 11 feet 


Mixing and the integration of mixing facilities is our business 
of water when fully loade ! 


CHEMICAL ENGINEERING PROGRESS, March 1957 (Vo 


a 
= 
(u im turte topped 
d reacl ‘ 
ture econd Vitro ex 
Cal in iti ul 
eoerve pe er (ao 
the er « 4.4 per kilow itt 
not nee ce thre } er ret an 
ment thin Wit think 
COMMIT pant ould pore bably ’ 
i combimation oft evera ire unit 
nen cent collect pore 7 
uF 
SIMPSON 
M/X-MULLER 
x 
Division 
Divis 
| 
No 3) @ 57 


for 


INDUSTRIAL 
WIRE CLOTH 


in BULK 
or 


FABRICATED PARTS 


TET 


COMPLETE LINE 


Nine weaves ranging from 
the finest to the coarsest, in 
any metal or alloy. 


ACCURATELY WOVEN 


individual loom operation and 
careful inspection just before 
shipment assure accurate mesh 


count and uniform mesh size. 


PROMPTLY DELIVERED 


Most bulk orders are shipped 
immediately from stock. If 
your needs are for less fre- 
quently used types, we'll 
schedule our looms to fill your 
order without delay. 


In fabricating parts... 
filter leaves, strainers, siz- 
ing screens... we'll work 
from your prints or draw 
up prints for your OK. 


LET US QUOTE on your next order 
for wire cloth. Call your Cam- 
bridge Field Engineer—he's listed 
under “Wire Cloth" in the Yellow 
Pages of your ‘phone 
book or write for 

FREE 80-PAGE CATA- 

LOG and stock list. 


Department |, 
METAL Cambridge 3, 
BELTS FABRICATIONS therylend 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
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INDUSTRIAL NEWS 


NUCLEAR CENTER 


(Continued from page 54 


and the search for new approaches to 
processes for refinement of minerals. 
In the Chemical Engineering Section 
the program will have to be guided by 
results in the reactor and hot lab sec 
tions, but, judging from projects al 
ready initiated, it can be expected that 
work will begin immediately on such 
projects as experimental phases of re 
actor fuel processing, and develop 
mental preparation of metal-organic 
chemicals 

In the Main Research Laboratory 
itself, much work will undoubtedly be 
devoted to investigation of radiation 
damage, impurities in ores after mild 
radiation, study of materials altered 
by neutron bombardment the 
improvement of products and processe 


of Union Carbide 


National Cylinder Gas Co. will build 
or expand industrial gas production 
facilities at six locations. [mn Chicago 
the company plans a $3 million addi 
tion to it Licyunid oxygen plant that 
will increase output by 150% At 
San Leandro, Cal, the company 1 

ce mpletu construction of an oxveen 
plant to go on-stream early this vear 
\ new hydrogen compressing plant has 
just gone into production at Huntsville 
Ala. For San Juan, P. R., it is an 
oxveen and acetvlene plant construc 

tion alread) tartedd In Venezuela the 
company’s Maracay oxys lant will 
be doubled in capacity, and Vv OXY 

gen plant will ln il Puerto 
Ordaz 


A programmed general-purpose analog com 


puter is now for the first time an integral ele 
ment of oil refinery process control at the 
Belot Refinery of Esso Standard S.A. neor 
Havana, Cuba. Eleven basic operating guides 
will be calculated by the computer and re 
corded hourly, along with 101 critical process 
variables. Esso engineers expect that the mo 
jor contribution of this data-handling system 
will be up-to-date operating information that 
permits closer process control by eliminating 
error due to time lag in manual calculation 
The automatic data logger wos designed and 
built by Fischer & Porter to Esso Research and 
Engineering's specifications 
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Inside Story on POWELL 
CORROSION RESISTANT VALVES | 
= 


Corrosion resistant valves may appear to be alike on =a 
the outside. But inside -—- in trim materials, in design, tt 
in manufacture -—-— there can be a world of difference. And J 
the inside story of Powell Corrosion Resistant Valves is 

that every valve has PERFORMANCE VERIFIED 


The reason there's a big difference in Powell Corrosion 
Resistant Valves is quality control. It begins not 

with manufacture -- but with the very materials which 
go into Powell Valves. As a final step of Powell's 
rigidly enforced quality control, every Powell Valve is 
subjected to an actual line test 


Powell has designed many new types of Corrosion 
Resistant Valves to meet the needs of the rapidly 
expanding chemical and process industries. The 
variety of pure metals and special alloys in which 
they are available has grown to such an extent 
that today there is a Powell Corrosion Resistant 
Valve to control the flow of almost every known 
corrosive fluid. 


Consult your Powell Valve distributor. If 

none is near you, we'll be pleased to tell you 

about our COMPLETE quality line which _-— — 
has PERFORMANCE VERIFIED ) 


| 
| 
ad 


Fig. 2342 ——- Alloy Steel 2455-SG Stainless 
Bolted Cap Swing Check : 5 Y. Gate Valve 
Valve for 150 Pounds W. P. ounds P 


[PERFORMANCE] 
| 


Fig. 1314-A —- 1500 | \/ 


Pound Integral Bonnet | 


Alloy Steel "Y" Valve. 
& 
The Wm. Powell Company, Cincinnati 22, Ohio... 111th VYVEAR 


POWELL VALVES 


BRONZE IRON, STEEL AND CORROSION RESISTANT VALVES 
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ROTATION 


TUBING 


MOVEMENY 


Small Pump (shown above) 


pumps at a rate of .2 ml. per hour 
to 15 ml. per minute, adjustable 
during operation. Device can be 
used for: administration of sterile 
fluids to animals; perfusion of 
hody organs; micrometering, ete. 
Cat. No, 5-0950, furnished 

with initial supply of plas- 


tic tubing $159 


Large Pump (at right) 

pumps at a rate of 25 to 600 ml, 
per minute, adjustable during op- 
eration, Used for transferring or 
circulating corrosive fluids; trans- 
fer of pathogens between contain- 


with initial supply of plas- 


tic tubing $385 
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Pump Liquids 
Peristaltically 
Through Rubber or 
Plastic Tubing 


ers; circulation of fluids in cooling . 
systems, ete. 
Cat. No. 5-8952, furnished Full information 


contained in 


AMERICAN INSTRUMEN 
COMPANY, INC. 


SILVER SPRING, MD., IN METROPOLITAN WASHINGTON, D.C. 


53, No. 3) 


Bulletin 2288-S 


furn shed upon request 


INDUSTRIAL NEWS 


$38 MILLION NEW 
CHEMICAL FUEL PLANT 


A $38-million plant to produce a 
completely new type propellant for 
rocket and aircraft applications is 
t the works at Callery Chemical Co 


i subsidiary of Mine Safety Appliance 


lhe me type chemical tuel hi 
(lid not ist a cat ] del eT 
nore energy per pound than at cur 
rent tuel, Still unde rap t it 
t pr wluced till cla ! 
hed data. The tuel mportant enoug! 
to rate the large investment which is 
tinanced by the Navy Bure iu «oft 
\eronauti and the location of the 
plant will be on Navy land two miles 


east of Muskovee (dkla 


The Muskogee plant wil represent 
the culms ition eat esearch 
ly Calleryv on the cde velopment ot new 
enery chet cal 1952 
lhe Ra ph M. Parsons Co Lo \n 
veles, has been orking with Callers 
on the engineerme piiase ot the pre 
yram il now have charge of the 
complete design and procurement as 
pects I he construction will be a 
vra rots rob tarting witl in 


open field and building from there 
Spencer Kellogg and Sons, Inc., is 
now in commercial production and 


distribution of its own brand of leci 


thi 


The Carborundum Company will 
build a new multi-million-dollar 


plant in Van Wert, ©., for the manu 
tacture it volune mall ibrasive 
wheels 


In this demonstration plant acetylene is being 
produced by a new process developed by 
Societe Belge de l!'Azote (SBA) of Liege, Bel- 
gium. Offered in this country by Chemical 
Plants Division, Blaw-Knox, the new process 
is said to offer better results in the manu 
facture of acetylene from natural gas because 
it eliminotes production headaches which 
have plagued other pyrolysis processes. The 
SBA burner is a patented design which limits 
the formation and deposit of soot, and in 
the acetylene purification step ammonia is used 
as the solvent rather than the more expensive 
solvents commonly used 


= 

’ tos 
* ed 
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NEED TUBING FOR ATOMIC POWER ? 


Superior is your most reliable, experienced source 


PROOF : 


e Superior has supplied millions of feet of tubing 
for atomic applications to many of the key manu 


facturers in the atomic field 


e@ Superior has already successfully manufactured 
tubing from uranium, vanadium, niobium, tantalum 


and thorium. 


e Superior has 9 years’ experience in drawing 


tubing from titanium and titanium alloys 
e Superior was the first mill to produce tubing 


from Zirconium, Zircaloy-2, and Zircaloy-3 


And Superior has produced all this tubing to 
exceptionally precise specifications and tolerances! 


you' Supe rior has 
nickel 


ingot won, and Inconel, for important nuclear application 


Put Superior’s experience and facilities to work for 
drawn most of the reactive metals, as well a tainte tee! 


alloys 


The end uses for Superior tubing in atomic energy include control rod 


tubing, fuel element tubing, tubing for moderator and shielding can 


process lines for handling radioactive lquids, and tubing for han 


dling facilities 


tubing can be produced only with AEC release 


NOTE: In some cases 


because of priorities on material 


If you are in or serving the atomic industry and need small tubing, the 


store of experience can be of great assistance to you. For information 


write Superior Tube Company, 2011 Germantown Ave 


SEND FOR LATEST DATA ON ZIRCONIUM 
copy of Special Analysis Memo 112--on urconium, covering properties, 


fabrication and other data 


Norristown, Pa 


Write for vour free 


The big name in small tubing 
NORRISTOWN, PA. 
All analyses O10 in. to Yin 
West Coast: Pacific Tube Co., 5710 Smithway St., Los Angeles 22, Calif. « RAymond 3-133) 


certain analyses in light walls up te 2%, in. OD 
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to meet your specialized needs... 


A COMPLETE LINE OF 


Cunold, 0. 


OXYGEN ANALYZERS! 


For time-saving, accurate measure- 
ments of Oxygen in your process or 
laboratory operations, select from the 
complete range of Oxygen Analyzers 
offered by Arnold O. Beckman, Inc. 

Each instrument operates on the 
field-proven Arnold O. Beckman para- 
magnetic principle which makes a di- 
fect physical measurement on the 
Oxygen itself. No chemicals, no com- 
plicated secondary relationships are 
used! MODEL D2 — Spot-checks on purged tonks, ! 
lines, or flue gas ore done quickly ond con- 
veniently with the Model D2. This unit is 
completely self-cont 4d, battery-operated 
ond weighs only 3'/, Ibs. Operation is sim- 
ple—merely squeeze a bulb to draw sample 
inte the Anolyzer, press a switch, and ob- 
serve the Ov concentration indicated on the 
graduated scale. Available with either 
0.25% O71 (0-190 mm) or a 0-100% 
0; (0.760 mm) duol range, the Medel 02 
accurately performs to + 2% of full scale. 


MODEL C For higher accuracy with nar- 
rower ranges (than available with the 02), 
the Mode! C will meet your more advenced 
needs. Select almost any single range 
0.5%, 0-10%, 16-21% 85-1004 ete 
(or equivalent in mm 0) partial pressure) 
Accuracy is + 1% of full scale. A 95% 
response to any reading is obtained in less 
than one minute. Oxygen content is reod 
directly from a graduated sale. M 

ments may be token on either continvews 
or fixed volume samples. 115 Volts 50/60 
cycles. Weight: 12 Ibs 


RECORDING ANALYZERS — for contin. 
ous, automatic operation, Models F3 ond 
G2 Analyzers provide millivelt, current, or 
pneumatic output for operation with stend- 
ard recorders. Ranges from 0-0.1% Or te 
0.100% 0), 16-21%, etc. Multiple ranges, 
explosion-resistont cases, os well as com- 
plete sampling systems ore available ex 
tras with the Models F3 or G2 


MODEL £2 — The precision designed Mode! 
£2 fits the needs of installations requiring 
maximum accuracy. Offering a choice of 
| single of multiple ranges, the Model £2 
provides quick, easy readings when a po- 
tentiometer dial is manually adjusted te 
restore a light beam te its null position 
Oxygen content is read directly from the 
dial. Minimum range 0.1% 0) with accu 
rocy of + 1% of full scale. Ranges 0.5% 


FOR MORE INFORMATION— 
Outline your particular problems 
and let Arnold O. Beckman’s ex- 
perienced engineers offer recom- 
mendations for your specialized 
needs. Bulletins on any and all of 
the Arnold O. Beckman Analy- 


ond + 0.5% | are yours for the asking. 
full scale. 115 volts 50/60 cycles. Weight 7 
31 Ibs 


For General Information 
Ask for Date 


File 214-37 1020 MISSION STREET 


«SOUTH PASADENA CALIFORNE 
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INDUSTRIAL NEWS 


A $1,500,000 plant to produce reforming 
catalyst for petroleum refineries has just been 
completed by Davison Chemical Co. division 
of W. R. Grace. The reforming catalyst is 
platinum on alumina and is used in refineries 
to upgrade the octane level of gasoline. De- 
mand has developed so rapidly that the co- 
pacity of the new plant is about double that 
originally projected. 


New plants in the works for DuPont 
include four major _ installations. 
The company’s third titanium dioxide 
plant, with a capacity of 125 tons a 
day, will be built near New Johnson- 
ville, Tenn. A new 50 million pound 
a year cellophane plant will be built 
near Topeka, Kans., is expected to 
go into operation early in 1959. The 
nation’s first full-scale plant for the 
production of hyper-pure silicon will 
be built near Brevard, N. C., is ex- 
pected to go on-stream early in 1958, 
will produce about 50,000 pounds of 
semi-conductor grade silicon annually 
At Kcorse, Mich., near Detroit, the 
company will build a modern sulfuric 
acid plant expected to go on-stream 
early in 1958 0 


A plant to produce butyl rubber will 
be built by Petroleum Chemicals, 
Inc., at Lake Charles, La. Initial 
plant capacity will be 30,000 tons a 
vear installed at a cost of over $17 
million, capacity can easily be ex 
panded by 50% at a later date 0 


Booming demand for merpholine has 
prompted Carbide and Carbon 
Chemicals to build an expansion of 
its Charleston, W. Va., facilities that 
will more than double the plant's 
capacity. Morpholine, first made com 
mercially in this country by Carbide 
and Carbon, is produced from di 
ethanolamine, which, in turn, is de 
rived from ethylene oxide. New facili 
ties are expected to be on-stream in 
1957 
A major modernization-improve- 
ment program is now underway at 
Diamond Black Leaf Company's agri 
cultural chemicals plant in Des Moines, 
lowa, which will double the capacity 
of the plant 0 
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NATIONAL 


News from 
National Carbon Company 


A Division of Union Carbide and Carbon Corporation - 30 East 42nd Street, New York 17, N.Y. 
Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, 
Pittsburgh, San Francisco. IN CANADA: Union Carbide Canada Limited, Toronto 


PROCESS EQUIPMENT 
BRIEFS 


No Limitations on Economic Design with 
“Karbate” Heat Exchangers 


In addition to superior corrosion resist- 
ance, “Karbate” impervious graphite 
shell and tube heat exchangers offer 
striking economies in the design and 
operation of heat exchange systems. 
“Karbate” exchangers permit economi- 
cally high tube velocities and conse- 
quent reduction in heat transfer surface 
required resulting in lower initial 
equipment costs and operating expense. 


A large manufacturer of organic 
chemicals had used low tube side veloc- 
ities to prolong the life of carbon steel 
heat exchangers used in a corrosive 
monoethanolamine service. This failing, 
the original units were replaced with 
“Karbate” shell and tube heat exchang- 
ers. After 2 years service, the “Karbate” 
exchangers showed no effects from ex- 
posure to the carbon dioxide-rich 
monoethanolamine solutions. Even 
more significantly, the “Karbate” 
impervious graphite units provide the 
required heat exchange with less than 
% the effective area of the carbon steel 
units. For full information on “Karbate” 
heat exchangers request Catalog Sec- 
tion S-6740. 


New “National” High-Temperature Cement 


“National” Cement Grade C-6, a new 
product developed by National Carbon 
Company, now makes it possible to 
fabricate large and relatively complex 
carbon and graphite structures for high 
temperature service. 

The cement is easily prepared for use 
by mixing the powder and liquid ingre- 
dients shipped in a unit package. Pot 
life is exceptionally long. After the car- 
bon or graphite parts are cemented 
together, the cement is cured for a brief 
period at low temperature. The fabri- 


cated structure may then be operated 
at temperatures as high as 3600°F. with 
assurance that the cement bond will re- 
main as strong and chemically resistant 
as the carbon or graphite parts of the 
structure. 


“KARBATE” Impervious Graphite 


Entrainment Separators Feature Corrosion 
Resistance, Simplicity, High Efficiency 


“Karbate” Impervious Graphite En- 
trainment Separators — Type MV, now 
stocked in low cost standard units, are 
an efficient, economical means for re- 
moving entrained liquids from gas 
streams. These units operate through a 
combination of venturi action and im- 
pingement. Staggered rows of specially 
shaped vertical impervious graphite 
rods are contained within an impervi- 
ous graphite body. Separated liquid 
collects at the bottom of the rods and is 
removed through an impervious graph- 
ite drain connection 

Type MV Entrainment Separators 


| 


contain no moving parts and are non 
clogging. Streamlined rod shape retards 
re-entrainment and offers minimum re 
sistance to gas flow. Because corrosive 
liquid and gas contact only “Karbate” 
Impervious Graphite, units are virtu 
ally immune to corrosion over a tem 
perature range from — 40°F. to 338 F, 

Standard sizes of “Karbate” Entrain- 
ment Separators Type MV assemble 
directly into 6”, 8”, 12”, 16”, 20" and 
24” horizontal lines. Units are self-con 
tained and ready to install. For com- 
plete information, request Catalog Sec- 
tion S-6900. 


“Karbate” Entrainment Separator 
Type MV ready for installa 
tion. Self-contained and 
shipped ready for use, unit 
mounts with axis horizontal 
between standard flanges 
Unique design provides ef 
fective separation over a 
wide range of gas flow rates, 
entrainment content and 
liquid droplet particle size. 


KARBATE” pumps available in wide capacity range 

Standard “Karbate” impervious graphite pumps listed below are carried in stock 

for prompt shipment. These pumps are used for transfer and circulating service 


involving corrosives, and deliver 5 to 1500 gallons/minute at heads up to 120 
feet and operating pressures up to 100 Ibs./square inch. For full information, 


request Catalog Section S-7250. 


Pump size Motor -Mounted Frame- Mounted 
Suction Discharge Type F Type C 
2 x lw 29-FAL 1’2-CB 
3 x 2 19-FAL 2-CA 
= 2-CB 
4 3 
3-CB 
6 x 4 4-CA 


The terms and ‘National’ 


“NW and Shield Device are 


trade-marks of Union Carbide and Carbon Corporation 
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How to solve all of your purchasing problems 
Our clients know by experience that when Fluor handles 
total responsibility for any project; purchasing, expediting 
and inspection operate as an eflicient, time-saving team 


Purchasing is a profession at Fluor 


YOU GET TILE ADVANTAGE OF BOTHE SPEED AND ECONOMY . 

Fluor’s unique system of purchasing-expediting assures 
dependable service. Located strategically in 17 different 
cities throughout the United States, Fluor’s expediters are 
highly trained men who average more than ten years 
experience in both inspection and expediting. They can 
make a personal call anywhere in the U. S. within hours. 
Net result to you is more efficient purchasing with delivery 
on schedule—each unit fully guaranteed to completely meet 


all specifications. 


Fluor people at every level have built a reputation for 
on-time plant completion... for keeping actual costs in line 
with estimates... and for dependability of throughput and 


product quality 


When your plans call for expan 
sion, ask our clients why they 
awarded their contracts to Fluor 
In the meantime, why not get ac 
quainted with Fluor’s experience in 
your field? Specific process infor- 
mation and photographs will be 
sent on request. Please write The 
Fluor Corporation, Ltd., 2500 
South Atlantic Boulevard, Los 
Angeles 22, California. 


VNGINEERS AND 


for the Petroleum, Chemical and Power Industries 


The FLUOR CORPORATION, Ltd., Los Angeles 
Whittier, California 
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Mid-Continent Division, Houston 
Fluor of Canada, Ltd., Toronto — Singmaster & Breyer, Inc., New York City 


Research Division, 


mortgage* in the secend- 
lary, oF resales, market. 
\Coastal Chemical Awores 
‘Contract 1 Fluor 
ontract 10 yor 
The Fluo Ltd.,| clude a 75 tons-pet-day phos- 
nas been awat a | phoric acid unit and a 350 tons- 
for the engineer per-day granulated ammonium 
.| struction of a $2,000,000 phos- phosphate fertilizer ynit, The 
[phate fertilizer plant for | plant will be the first in the : 
3 Coastal Chemical Corp. at Pas-| U- S, to utilize the st. Gobain 
? phosphate fertilizer process. 
e- | developed jn France and li- 
censed exclusively in the U. Ss. 
wl | to The Fluor Corporation. 
port Engineering is now under way 
redit namely phosp™ Sock, sulfur, with the job scheduled for com- 
‘ ation. potash and ammonia. It will in- pletion in January, 1958. F 
Ea 
Q 
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301 Steam Jet Heater. Complete engineer- 
ing details on all types of SK steam jet 
valves, 
pumps 


heaters. Also data on rotameters 
heat transfer 
Schutte & Koerting Co 


equipment gear 


302 Weshable Automatic Weighing Unit 
In new Glengarry Model B weighing unit 
the entire mechanism is sealed in a cast 
aluminum enclosure All ontact parts of 


stainless steel. Glengarry Processes, Inc 


Tables for 


303 Close-Coupled Pump Data 
determining horsepower capacity & heed 
for vertical pumps. Also specifications & 
application drawings of Verti 


Layne & Bowler Pump Co 


schematic 
Line pumps 


304 High Pressure Flow Meter. Rated at 
15,000 Ib./sq. in. Flow ranges from 0.1 
All-stainiess 
Details 


mi. to 13 liters per minute 


steel, non-magnetic construction 


from C-Mar Corp 


305 Fin Tube Heat Exchanger Date. Curves 
giving materials, sizes, & performance of 


the Alcotwin exchanger Alco Products, 
Inc 
306 Air Compressor Data Sheet. Construc 


tion details, specifications, and models of 


air compressors in the V4-20 hp. range 
Brunner Manufacturing Co 
307 Stainless Products Catalog |04 page 


catalog on stainiess steel pipe, vaives, fit- 
Complete 


Power Stain 


tings, tubing & specialties 


specifications & descriptions 


less Products 


vat of Dorr Oliver permits onti 
as high as 110 Ib./sq in 
the five basic separations of 
tion, washing larification, soluble 


covery and classification 


All solids in the fi 


the rotor by stepping up nozzle 
two to ten times the 
A hydraulic hoist built 
the standard mounting provides 


withdrawn 


ENGINEERING DATA—EQUIPMENT 


308 Pinch-Type Valve Data. Sizing infor 


ation, capacity formulas, flow characteris 
tics. installation, & maintenance instructions 


Farris Flexible Valve Corp 


309 Corrosion Resistant Centrifugel Pumps 
1 to 80 gal./min. at heads up to 75 ft 
Specifications and performance curves of 
Bart “Fiex-Seal” centrifugal pumps. Bart 


Laboratories 


310 Entrainment Separator Design Date 


Design, construction, & performance de 


DEVELOPMENTS 
OF THE MONTH (Cont.) 


389 Positive Displacement Flowmeter. A 
high-accuracy meter capable of operating 
at elevated temperatures and pressures with 
fiuids of high viscosities, either lubricating 


or norn-lubricating 


The meter operates on the principle that 
the quantity of liquid displaced by each 
stroke may be integrated by 4 counting 
mechanism 


Available in sizes from 1 in. to 6 


or up to 450 gal/min apacity, tempera 
tures up to 660° F and pressures up to 


600 Ib./sqin 


in in. sizes, and 2% in 2 to 6 i 


Guaranteed accuracies ere 
sizes. Bulletin from Brooks Rotemeter 

Circle number 389 on Date Service Post 
Card on next page 


388 High Pressure Commercial Centri- 
fuge Merco Pressure entrifuge prod 


centrifugal separations under pressures 


It will perform 


concentra 


w are discharged 
continuously from the unit as the return 


flow flushes solids at the periphery 


underflow actually 


access for specting the unit norzie 


replacement ” hange in operations 
Uniform product is assured by contin 


operation without shutdowns of 


frequent interruptions for eaning of 


repairs 


The unit is available in two sizes, the 


PC-30 model with capacities from 40 + 


50 gel./min., and the laboratory scale 
PC-9 model with capecities of | to 20 
gal/min 

Detailed bulletin aveilable from the 


manufacturer Circle number oF 


Date Service Post Card on next pege for 


further information 


| 


tails of Schuylernit™” entrainment sepere 


tors. Many ca lations & charts 


huyler 


Manufacturing Corp 


311 Weather-Protected Motor, New Type 
FOD motors for non-hazardous out-door w 
Allis Chalmers 


stallations available from 


Manufacturing ( ) ratings of 250 hp. and 
larger Design & engineering details 


312 Mixed-Bed Regenerative Demineral 


lzer. Purification by ion exchange to pro 
duce water with resistance of over 1,000 


000 ohma/cc. now possible with Barnstead 
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DEVELOPMENTS OF THE MONTH 


388 High Pressure Commercial Centri- 
fuge. Merco Pressure Centrifuge, prod- 
uct of Dorr-Oliver, permits continuous 
centrifugal separations under pressures 
as high as 110 Ib./sq.in. It will perform 
the five basic separations of concentra- 
tion, washing, clarification, soluble re 


access for inspecting the unit, nozzle 
replacement, or change in operations 
Uniform product is assured by continu 
ous operation without shutdowns o 
frequent interruptions for cleaning o7 


repairs 


covery and classification 


ENGINEERING DATA—EQUIPMENT 


301 Steam Jet Heater. Complete engineer- 
ing details on all types of SK steam jet 
heaters. Also data on rotameters, valves, 
heat transfer equipment, gear pumps. 
Schutte & Koerting Co 


302 Washable Automatic Weighing Unit 
In new Glengarry Model B weighing unit 
the entire mechanism is sealed in a cast 
aluminum enclosure. All contact parts of 
stainless steel. Glengarry Processes, Inc 


303 Close-Coupled Pump Data. Tables for 
determining horsepower, capacity, & heed 
for vertical pumps. Also specifications & 
schematic application drawings of Verti- 
Line pumps. Layne & Bowler Pump Co. 


304 High Pressure Flow Meter. Rated at 
15,000 Ib./sq. In. Flow ranges from 0.1 
mi. to 13 liters per minute. All-stainiess 
steel, non-magnetic construction. Details 
from C-Mar Corp. 


305 Fin Tube Heat Exchanger Data. Curves 
giving materials, sizes, & performance of 
the Alcotwin exchanger. Alco Products, 
Inc. 


306 Air Compressor Date Sheet. Construc 
tion details, specifications, and models of 
air compressors in the Ya-20 hp. range 
Brunner Manufacturing Co. 


307 Stainless Products Catalog. 104 page 
catalog on stainiess steel pipe, valves, fit- 
tings, tubing & specialities Complete 
specifications & descriptions. Power Stain- 
less Products Co 


308 Pinch-Type Valve Data. Sizing infor- 
ation, capacity formulas, flow characteris- 
tics, installation, & maintenance instructions 
Farris Flexible Valve Corp 


309 Corrosion Resistant Centrifugal Pumps. 
1 to 80 gal./min. at heads up to 75 ft 
Specifications and performance curves of 
Bart “Flex-Seal” centrifugal pumps. Bart 
Laboratories 


310 Entrainment Separator Design Data. 
Design, construction, & performance de- 


DEVELOPMENTS 
OF THE MONTH (Cont.) 


389 Positive Displacement Flowmeter. A 
high-accuracy meter capable of operating 
at elevated temperatures and pressures with 
fluids of high viscosities, either lubricating 
or non-lubricating 


The meter operates on the principle that 
the quantity of liquid displaced by each 
stroke may be integrated by a counting 
mechanism. 


Available in sizes from 1 in. to 6 in 
or up to 450 gal./min. capacity, tempera 
tures up to 660°F., and pressures up to 
600 Ib./sq.in. Guaranteed accuracies are 
Ya% in 1 in. sizes, and 2% in 2 to 6 in 
sizes. Bulletin from Brooks Rotameter Co 
Circle number 389 on Data Service Post 
Card on next page 


The unit is available in two sizes, the 
PC-30 model with capacities from 40 tc 


All solids in the flow are discharged 250 gal./min., and the laboratory scale 
continuously from the unit as the return PC-9 model with capacities of | to 20 
flow flushes solids at the periphery of gal./min 
the rotor by stepping up nozzle flow 


Detailed bulletin available from the 


two to ten times the underflow actually manufacturer. Circle number 388 or 
withdrawn. A hydraulic hoist built into Date Service Post Card on next page for 
the standard mounting provides easy further information 


tails of “Schuylernit” entrainment separa- 
tors. Many calculations & charts. Schuyler 
Manufacturing Corp 


311 Weather-Protected Motor, New Type 
FOD motors for non-hazardous out-door in 
stallations available from Allis-Chalmers 
Manufacturing Co. in ratings of 250 hp. and 
larger. Design & engineering details 


312 Mixed-Bed Regenerative Demineral- 
izer. Purification by ion exchange to pro 
duce water with resistance of over 1,000,- 
000 ohms/cc. now possible with Barnstead 


(Continued on page 70) 
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DEVELOPMENTS OF THE MONTH (Cont.) 


390 Liquid-Gas Separation 
Device. The Selas Liqui- 
Jector completely removes 
suspended liquid (water 
oil, of emulsion) and solid 
particles from process and 
instrument gas supply lines 

The Liqui-Jector operates 
by phase separation—trap- 
ping solids, and passing 
liquid in one direction and 
ges in another—without in 
terrupting the flow through 
the line. Maintenance costs 
ere reduced to @ minimum 
eccording to the manufac- 
turer, because there are no 
moving perts and because 
no extra pipes or special fit- 
tings are required 

The units are now available in three standard models: Series A 
for volumes up to 100 std. cu.ft./min. at 150 Ib./sq.in, Series 
B for volumes up to 7,000 std. cu.ft./min. at 200 Ib./sq.in.; and 
Series C for conditions where unusually large volumes of con- 
densate are encountered. Specially-engineered units will be built 


for unusual applications, or where extremely high flow or low 
pressure drop are required. Details from the Selas Corp. of 
America. Circle number 390 on Data Service Post Card 


(Continued on page 67) 


JUST A MOMENT is needed to learn how to use this insert 
When looking through the front part of the magazine, pull 
the folder portion of the insert out to the right, and the 
numbers on the post card ere convenient for circling 


THEN... 


AS YOU PASS the pull-out page, and it is on the left, fold 
the post card beck along the vertical s oring and once again 


the numbers are handy for circling 
to — 
_-* 
' 
7 


Numbers followed by letters are for checking your interest in 


the products, equipment, and services advertised in this issue, 
the number corresponding to the pege on which the ad 
appears. Letters indicate position on the pege: Left right 
A top; B, bottom A indicates a full pege IF and 


are cover advertisements. Numbers in the 300-eries bring you 
new engineering data in the chemical engineering field 


Be sure to include your name, address, and position 
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DEVELOPMENTS OF THE MONTH (Cont.) 


391 Interchangeable-head Mixers. in the Shear-flow industrial 
mixer, the complete mixing head is a compact self-contained unit 
consisting of the mixing shafts, stator-housing, counter-rotating 
impellers, seals, and all related parts. Removal of four retaining 
bolts and loosening of the drive belt disengages the mixing head, 
permitting the insertion of @ new head as soon as the other is 
removed. Spare mixing heads are available for all production 
models in 3 impeller sizes 
constructed of corrosive-resistant 
Gabb Special Products, Inc. Circle number 391 
Post Card 


All parts subject to immersion are 
Manufactured by 
on Data Service 


materials 


A.A.Ch.E. MEMBERSHIP 


Brochure—“Know Your Institute’— 
tells objective aim and benefits to 
chemical engineers who join this 


organization, includes 
membership blank. Circle mumber 
392 on Data Post Card 


nation-wide 


393 Fluide! Balanced-piston Valves. Fluide! valves, by virtue of 
new design, are compact, fast acting, remote-operated control 
valves which have balanced piston 
design makes operation of the valves independent of line pres 
sure, the only force required being that necessary to overcome 
O-ring friction and inertia. This relatively small force can be 
obtained by fluid pressure against a small annular area on the 
O.D. of the sleeve-like piston and, since the stroke is short, the 


This small volume 


low pressure drop. The 


volume of actuating fluid required is small 
requirement makes possible a control response on the order of 
one hundred cycles per second. The same design which makes 
possible high speed response also makes operation possible at 
very high pressures. The valves are available in sizes from 1 
in. to 16 in. in the 900 Ib. series, at line pressures up to 1,500 
Ib./sq.in. at 250° F. Custom-built valves can be furnished to 
8,000 Ib./sq.in. Temperatures are limited only by the composi- 
tion of the O-ring seals. Bulletin from Fluidal Valves, Inc. Circle 
number 393 on Data Service Post Card. 


(Continued on page 70) 
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PRODUCTS ADVERTISED IN THIS ISSUE 


1FC Technical Literature. Seventeen re 
cently-revised booklets available from Caer- 
bide and Carbon Chemicals Co 


3R Rotary Sifter Bulletin. Describes Mode! 
“M" Bar-Nun Rotary Sifter. 2 to 76 squere 
feet of screen surface. B. F. Gump Co 


4A Demisters. Yorkmesh Demisters elimi- 
nate entrainment in concentrators, evepore- 
tors, vacuum pans. Bulletin from Otto H. 


York Co. 


6A Fire Pumps. F-M pumps are specially 
adapted for fire-prevention systems. Tech- 
nical details, consulting services from Feir- 
banks-Morse 


7A Small Flow Control Valves. New 
Model 9460 designed for working pressures 
to 6,000 Ib./sq.in. Bulletin with complete 


specifications from the Annin Co 


9A Heat Transfer Medium. Dowtherm pro- 
vides temperatures to 750°F. at pressures 
below 150 Ib./sq.in. Dow Chemical Co 


10A Heat Custor-built or 


standard equipment to meet any specific 


Exchangers. 


processing needs. Adsco Industries 

11A_ Hydrogen Plants. The Girdler Co. is 
highly experienced in design and construc 
tion of facilities for high or low-purity 
hydrogen 


12A-13A Plant Processing Equipment. Bu! 
letin covering Allis-Chalmers equipment for 


the process industries 


14A Plant Design and Construction. Cate 
lytic Construction Co. are experienced in 
design of wide variety of process plants 


for the petroleum and chemical industries 


15R High Pressure Needle Valves. in large 
or small sizes for refineries or chemical 
plants. Illustrated bulletin. August Spindler 


& Sons 


16L Metallic Filter Cloth Catalog. Ave! 
able in a variety of weaves and in all 
malleable metals. Newark Wire Cloth Co 


17A Valve Bodies. Super “70° Series 
valve bodies available in single port, double 
port, and split-body styles. Black, Sivalls & 


Bryson, Inc 


18A Steam Jet Vacuum Pumps. Simple de 
sign, low initial cost, long life. Bulletin from 
Schutte and Koerting Co. 


23A Gas Pumps and Blowers. Roots-Con 
nersville Blower offer experienced consult 
ing services on handling and control of air 
or gas. 


24A-25A Engineering and Materials Cate 
logs. Product facts from over SOO manufa 

turers and chemical and raw material data 
from over 130 suppliers. Reinhold Publish- 
ing Corp 

26A Pulverizing Equipment. pu! 
verizing units are available in all capacities 
up to more than ten tons per hour. Tech 


nical data from Metals Disintegratin 9 Ce 


27A Creative Engineering. Bedger Menu 
facturing Co. is erecting the first plant 
ever designed for the recovery of ethy! 
benzene by distillation 


Heat Exchanger Design Booklet. Heat 
exchangers built to your specifications in all 
clads and alloys. Downingtown Iron Works 


29A Magnetic Flow Meter. The Foxboro 
magnetic flow meter edds no pressure drop, 
measures fluid velocity directly. Foxboro 


Co. Technical data 


30A Non Lubricated Compressors. The de 
sign of Ingersoll-Rand ES-NL compressors 
provides compression without oil lubrice- 
tion, assuring supply of oil-free air or gas 
In sizes from 5 to 150 hp 


31A “Packaged” Mixers. Maximum adapt- 
ability to all fluid agitation applications 
Philadelphia Gear Works, Inc 


32L Cooling Tower Fan Cylinder. New 
VL (vertically laminated) fan cylinder ampli 
fies fan efficiency and cooling performance 


Marley Co 


33A Bulk Material Conveyor Systems. Al! 
types of equipment for flexible mechanize 
tion of material handling problems. Bulle 


tins from Stephens-Adamson Mfg. 


35A Catalyst Data Booklet. 


catalysts to aid industrial chemical progress 


Specialty 
Davison Chemical Co 


36A-37A Standardized Pumps. Worthing 
ton Corp’s SESC line offers broad selectio: 
of 5 ump modifications More than 70,480 


combinations. Bulletin 


Stainless Steels 


on selection of proper stainless steel for 


Consulting services 


equipment fabrication. Crucible Steel Co. of 


America. 


39A Molecular Sieve Adsorbents. Selec 
tive removal of contaminants at temper 
atures up to 300°F. Booklet from Linde Air 
Products Co 


41A Employment Opportunities in Engi- 
neering 
and engineers in various fields. Chemstrend 


Immediate openings for chemists 


Corp 


42A Consulting Services on Continuous 
Drying. Proctor & Schwartz offer specialized 


knowledge resulting from yeers of experi 


ence 
43A44A USI. Chemical News. March 
issue highlights new phosphoric acid plant 


at Tuscola, Ill. U. S. Industrial Chemicals 
Co 


45A Mechanically Sealed Process Pumps 
Capacities to 1,200 gal./min., case pressures 
to 600 Ib. /sq.ir 
Division, Food Machinery and Chemical 


Bulletin from Peerless Pur Pp 


Corp 


46A Heat Transfer Fluid Aroclor 1248, « 
highly stable chlorinated pher is fwe 
resistant, operates af atmospheric pressure, 
noncorrosive Information from Monsanto 


Chemical Company 
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48A Custom Built Heat Exchangers. in 
stainless steel, carbon steel, nickel, copper 
and wide variety of alloys. Vulcan Many 


facturing Division 


49A Ceramic Tower Bulletin 


gives performance charts, typical problems 


Packing 


end solutions, other technical data on inte 
lox Seddies. U. S. Stoneware 


SIA industriel Dryers. Lovisville Drying 
Machinery Unit, General American Trans 
portation Corp., offer consulting services on 
any type of drying problem 


Oil Reclaimer Systems. Hilco oi! re 
claimer systems offer lower vacuum pump 
meintenence costs, increased vacuum. Bulle 


tin from Hilliard Corp. 


53A Armored Porcelain Valves, Pipe and 
Fittings. Lapp “Tufclad” solid chemical 
porcelain armored with fiberglass-reinforced 
plastic offers extra margin of safety. Bulle 


tin from Lapp Insulator Cx 


55A Heat Transfer Equipment. Bulletin 
from Allie-Chalmers describes rotary kilns 


coolers and associated equipment 


56A High Temperature Heating Equipment 
Standard units for capacities from 100,00 


OCIRCLE your Data 
Service requests on 
the handy postcard 
on page 66 to 


P GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip 
ment. 


BTU to about 40,000,000 BIU per hour 
Temperatures from 350 to above 1,000°F 


Struthers Wells Corp 


57R Mix-Mullers. National Engineering 
offers bulletin “Mulling for the Chemical & 


Process Industries.” 


industrial Wire Cloth. Available 


nine weaves in any metal or alloy. 80 page 


catalog from Camt ridge Wire Cloth Ce 


S9A Corrosion Resistant Valves. Al! types 


of valves bronze, iron, steel, and corro 


sior-resistant alloys. Wm. Powell C: 


Peristaltic Action Pumps. Bulletin with 


full informat on small or large pumps 
for pumping liquids through plastic tubing 

America instrument Co 

61A_ Zirconium Date. Superior Tube offers 

special ana s memo on 2 P ‘ 

ing properties, fabrication, et 

Oxygen Analyzer Data File, Arnold 7 
Beckman, Ir offers complete line of « xygen 


analyzers to meet specialized needs 


(Continued on page 72) 


PRODUCTS ADVERTISED IN THIS ISSUE 


Technical Literature. Seventeen re- 
cantlyrevised booklets available from Car- 
bide and Carbon Chemicals Co. 


3R Rotary Sifter Bulletin. Describes Model 
“NW Bar-Nun Rotary Sifter. 2 to 76 squere 
feet of screen surface. B. F. Gump Co. 


4A Demisters. Yorkmesh Demisters elimi- 
nate entrainment in concentrators, evepore- 
tors, vacuum pens. Bulletin from Otto H. 
York Co 


6A Fire Pumps. F-M pumps are specially 
adepted for fire-prevention systems. Tech- 
nical details, consulting services from Feir- 
banks Morse 


7A Small Flow Control Valves. New 
Model 9460 designed for working pressures 
to 6,000 |b./sq.in. Bulletin with complete 
specifications from the Annin Co. 


9A Heat Transfer Medium. Dowtherm pro- 
vides temperatures to 750°F. at pressures 
below 150 Ib./sq.in. Dow Chemical Co. 


10A Heat Exchangers. Custom-built or 
standard equipment to meet any specific 
processing needs. Adsco Industries. 


11A Hydrogen Plants. The Girdler Co. is 


highly experienced in design and construc- 
tion of facilities for high or low-purity 
hydrogen 


12A-13A Plant Processing Equipment. Bu! 
letin covering Allis-Chalmers equipment for 


the process industries 


14A Plant Design and Construction. Cata- 
lytic Construction Co. are experienced in 
design of wide variety of process plants 
for the petroleum and chemical industries 


15R High Pressure Needle Valves. in large 
or small sizes for refineries of chemical 
plants. Illustrated bulletin. August Spindler 
& Sons 


16L Metallic Filter Cloth Catalog. Avail- 
able in a variety of weaves and in all 
malleable metals. Newark Wire Cloth Co. 


17A Valve Bodies. Super “70” Series 
valve bodies available in single port, double 
port, and split-body styles. Black, Sivalls & 
Bryson, Inc 


18A Steam Jet Vacuum Pumps. Simple de 
sign, low initial cost, long life. Bulletin from 
Schutte and Koerting Co. 


23A Gas Pumps and Blowers. Roots-Con- 
nersville Blower offer experienced consult 
ng services on handling and control of air 


or gas 


24A-25A_ Engineering and Materials Cata- 
logs. Product facts from over 500 manufac- 
turers and chemical and raw material data 
fron oyer 130 suppliers. Reinhold Publish- 
ng Corp 


Pulverizing Equipment. Mikro-D. pul- 
verizing units are available in all capacities 
up to more than ten tons per hour. Tech- 


| data from Metals Disintegrating Co 
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27A Creative Engineering. Badger Manu- 
facturing Co. is erecting the first plant 
ever designed for the recovery of ethyl 
benzene by distillation. 


26. Heat Exchanger Design Booklet. Heat 
exchangers built to your specifications in all 
clads and alloys. Downingtown Iron Works. 


29A Magnetic Flow Meter. The Foxboro 
magnetic flow meter adds no pressure drop, 
measures fluid velocity directly. Foxboro 
Co. Technical data. 


30A Non Lubricated Compressors. The de- 
sign of Ingersoll-Rand ES-NL compressors 
provides compression without oil lubrice- 
tion, assuring supply of oil-free air or gas. 
In sizes from 5 to 150 hp. 


31A “Packaged” Mixers. Maximum adapt- 
ability to all fluid agitation applications. 
Philadelphia Gear Works, Inc. 


32L Cooling Tower Fan Cylinder. New 
VL (vertically laminated) fan cylinder ampli- 
fies fan efficiency and cooling performance 
Marley Co 


33A Bulk Material Conveyor Systems. Al! 
types of equipment for flexible mechaniza- 
tion of material handling problems. Bulle- 
tins from Stephens-Adamson Mfg. Co 


35A Catalyst Data Booklet. Specialty 
catalysts to aid industrial chemical progress. 
Davison Chemical Co, 


36A-37A Standardized Pumps. Worthing- 
ton Corp’s SESC line offers broad selection 
of pump modifications. More than 70,480 
combinations. Bulletin. 


38A Stainless Steels. Consulting services 
on selection of proper stainiess steel for 
equipment fabrication. Crucible Steel Co. of 


America. 


39A Molecular Sieve Adsorbents. Selec: 
tive removal of contaminants at temper 
atures up to 300°F. Booklet from Linde Air 
Products Co. 


41A Employment Opportunities in Engi- 
neering. Immediate openings for chemists 
and engineers in various fields. Chemstrand 
Corp 


42A Consulting Services on Continuous 
Drying. Proctor & Schwartz offer specialized 
knowledge resulting from years of experi- 
ence. 


43A-44A US.1. Chemical News. March 
issue highlights new phosphoric acid plant 
at Tuscola, tll, U. S. Industrial Chemicals 
Co 


45A Mechanically Sealed Process Pumps. 
Capacities to 1,200 gal./min., case pressures 
to 600 Ib. /sq.in. Bulletin from Peerless Pump 
Division, Food Machinery and Chemical 
Corp. 


46A Heat Transfer Fluid. Aroclor 1248, 4 
highly stable chlorinated phenol, is fire- 
resistant, operates af atmospheric pressure, 
noncorrosive. Information from Monsanto 
Chemical Company. 
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48A Custom Built Heat Exchangers. in 
stainless steel, carbon steel, nickel, copper 
and wide variety of alloys. Vulcan Manu- 
facturing Division. 


49A Ceramic Tower Packing. Bulletin 
gives performance charts, typical problems 
end solutions, other technical data on Inta- 
lox Saddles. U. S. Stoneware. 


SIA Industrial Dryers. Louisville Drying 
Machinery Unit, General American Trans- 
portation Corp., offer consulting services on 
any type of drying problem. 


52L Oil Reclaimer Systems. Hilco oi! re- 
claimer systems offer lower vacuum pump 
maintenance costs, increased vacuum. Bulle 
tin from Hilliard Corp. 


53A Armored Porcelain Valves, Pipe and 
Fittings. lepp “Tufclad” solid chemical 
porcelain armored with fiberglass-reinforced 
plastic offers extra margin of safety. Bulle 
tin from Lapp Insulator Co. 


55A Heat Transfer Equipment. Bulletin 
from Allis-Chalmers describes rotary kilns, 
coolers and associated equipment 


56A High Temperature Heating Equipment 
Standard units for capacities from 100,000 


OCIRCLE your Data 
Service requests on 
the handy postcard 
on page 66 to 


P GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


BTU to about 40,000,000 BTU per hour 
Temperatures from 350 to above 1,000°F 
Struthers Wells Corp. 


57R Mix-Mullers. National Engineering Co 
offers bulletin “Mulling for the Chemical & 
Process Industries.” 


58L Industrial Wire Cloth. Available in 
nine weaves in any metal or alloy. 80 page 
catalog from Cambridge Wire Cloth Co 


59A Corrosion Resistant Valves. Al! types 
of valves in bronze, iron, steel, and corro 
sion-resistant alloys. Wm. Powell Co 


60L Peristaltic Action Pumps. Bulletin with 
full information on small or large pumps 
for pumping liquids through plastix tubing 
American Instrument Co 


61A_ Zirconium Data. Superior Tube offers 
special analysis memo on zirconium cover 
ing properties, fabrication, etc 


62L Oxygen Analyzer Data File. Arnold O 
Beckrnan, Inc. offers complete line of oxygen 
analyzers to meet specialized needs 


(Continued on page 72) 
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SPRAY DRYER PIONEER 


Carbon uses Bowen Spray Dryer te produce Metellic Oxide Powders 
to meet high electrical specifications. 


Stackpole Carbon 
Produces First 
Spray Dried Ferrites Mt, 


“Ceramag “ cores made trom the spray 


dried ferrites have lower eddy current losses, 


less corona cettect, high permeability and 


ability to withstand clevated ambient tem 


peratures, thus they insure superior perform. 


ance in the clectrical and clectronic frelds 
where they are used in pulse generation, 
magnetic amplifying, tclevision and similar 


applic ations. 


Because of its spherical shape, free 


flowing characteristics and high density the 


spray dried metallic oxide ferrites can be 
molded into small and intricate shapes 
Ceramag’ material of Stac k pole Carbon has 


thus been an important factor in mecting 


the growing demand tor miniaturized 


Bowen Spray Dryer used for the production of metallic oxide ferrites 


omponcnts, 


Bowen Engineering ts proud to have 


had the Opportunity to Cooperate in this 
BOWEN TEST LABORATORY project 


if you have some ideas where spray 


drying m ght present a profitable 


giod to show you at the Bowen Lab 


oratory what Spray Drying can pr We'll be glad to send it to you 
duce for you. Equipment available now without obligation 


will handle smal! batch lots 


lon or two, ao few drums of a car 


development. Bulletin “The Bower NORTH BRANCH 13, NEW JERSEY 


rat 


Spray Drying 


BOWEN SPRAY DRYERS 
Always Offer You More! 


Ceramag— Registered trade mark of Stackpole Carbon Company 


pecoenized Leader in Spray Dryer Engineering Since 1926 
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Engineering Data @ Engineering Data @ Engineering Data © Engineering Data @ Engineering Data 


EQUIPMENT (Cont.) data, list of parts, price list & flow dia 330 Package Nitrogen Generator, Oxy: 


grams. Ross Operating Valve Ce free nitrogen fro ammonia produced 


MMO Mizsed-Bed Regenerative Deminera single, portable nit. Capacities from 50 1 
322 Fan Cooled Motors. Bulletin giving 
zer, Complete details from Barnstead Still 10,000 std. cu.ft./hr. Brochure from Baker 
details of motors ir ratings fron 2 hp. to 
& Vermineralizer Co & Co 


40 hp. Frames run 182 through 405. Rob 


314 All-Plastic, Self-Priming Pump bins & Myers, Inc 331 Standardized Compressor Pumps. Cor 


Equipped with pecial Dynel filter med 

P j 323. High Pressure Pump Selection Chart plete specifications and selection data ava 

renme ¢ vn to one micron 

For pressures to 35,000 Ib. /sa.in. & capaci able from Air-Flo Compressor Co 

ze from acid or alkaline electroplating or 
ties to 2,000 gal. /hr Catalog from Phila 

ndustrial solutions. Data from Sethco Mfg , aM 332 Forged Steel Needle Valves. For hig! 
delphia Purnp & act r Co 

Ce f achinery pressure throttling, gauging, or sampling 


315° Mixing and Grinding Machinery 
Bulletin from Charles Ross & Son ¢ 


324 Large Capacity Aero After-Cooler, A Available fron tock ir 


f-contained method of coo qg & remov iv and %%-ir size 


nq water from compressed air ndependent steel and other alloys te pe " rder B 
cescribes var ss types for liquids er 
' large supply of cooling water Replace letin from August Spindler and Sor 
paste, heavy paste, & dry material 
both shell-and-tube oler & cooling tower 
316 Radiation Shielding Windows. Tec! Engineering data from Niagara Blower Cx 334 Renewable Seat Valves. Bolted b 
nical bulletir fron Comimg Glass Work net steel valves w giot angie heck 
325 Liquid Batching Meter Repeating 
give ompositions, shie ding haracterist F ote and high-pre Je 
; Auto Stop liquid batching eter shut off 
transmittance characteristics, ce signs available with ntegral hard-taced 
aut stical viver reset ‘ antit is 
deratior renewable stainie tee st sta fr 


reached. Details tron Neptune Meter Co 


317) Caustic Dehydrating System. Booklet 


326 Air and Vacuum Pumps 16-page 
eet of typical syster detailing 


ata j wit constr details er 


tures Swenson Evaporator Co 


rosters and 355 Product Catalog. |95/ ting of pr 


ts f Union Carbide and art 


318) Differential 


211 indicating switch is suitable for high notors. Leiman Bros., In 


Pressure Switch Model va P ps ga be 


Now available 


pressures but is responsive to small pres 
Bulletin B 327 High-Speed Centrifugals Bulletins 
re ¢ erentia etn ror artor 
, , from The Fletcher Works describe wide 356 Activated Carbon Booklet. Propert« 
wiety f centrifugals for the hemiecal activated carbon and d fit 
319 Specialty Valves. Bulletin giving en processing industry plications in chemical processing. Nationa 
gineering data on complete line { Greer Carbon Cc 
328 Thermo-Panel Coil Replaces pipe 
wood specialty valves, product of Vernon 
lool Co coil for industrial heating and cooling pro 357 Silicone Reference Guide Catalog 
esses. Engineering details, dimensions, spe describes about 150 commercielly eveilebk 
320 =Humidification Systems Data. Spray ifications, & prices from Dean Products, Inc silicone products. Many charts, tebles 
nozzles assemblies and parts for manual graphs, comparing silicone with enntesiok 


329 Horizontal Pressure Filter Data. Opera 


tion, control, filter bed materials, desig 


orf aviomatic systems Bulletin from Spray they are replacing. Dow Corning 


ing Systems Co 
features, available accessories Also draw 
Phys 
321 Data File on Air Control Valves. 7! ings illustrating two, three, and four header 358 Molybdenum Disulfide Bulletin y 
mi ctr ti 
pages of information including dimensional nits. Cochrane Corp ical thermodynamic electrica magne 
chemical properties, preparatior and ses 


Climax Molybdenum Co 


DEVELOPMENTS OF THE MONTH (Cont.) 359 Corrosion Resistant Lining Material 


Saraloy 898, product of the Dow Chemica 


394 Multistage Dispersion Mill, The “Pu 1. Production of colloid suspensions, dis Co., is a flexible thermoplastic with extra 
multistage lispersion mull is designed for persions, emulsions ordinary resistance to a broad rang ‘ 
naximum efficiency in many chemical p 2. Acceleration of chemical reactions on acids, alkalis, salt solutions, and solvent 


ing applications in 


scding » continuous basis by rapid increase of Further information from mar 


contact surface 


360 Tube Fittings Catalog. 28 page cate 


1. Liquid-liquid extraction process 


log covers line flarele Fer be 
4 Instantaneous and onstant rat mix 
ate Fittings Include fittings for ting 
me f imteractine her al and hemical 


, O-ring for sealing. Parker Appliance 


end product 361) Aluminum Digest. Industrial and pr 


d nm statist products and arke 


properties, characterist and standard 


Reynold Metals Co 


362 PVC Pipe Bulletin 


ti s to suit a large variet of materials are rigid lasti e and tubir Easton Pla 
y pir } 


employed wn Products Cs 


ned and 


363 Corrosion Data. S page bulletin 


titled “Corrosion Resistance f Chromallized 


stant N water ooling 


required 


lron and Steel Part now available Many 
The Dispersion Machinery ( will accept 
fest results and ase historie Chromalloy 
sample for testing. Mills of all sizes are 
Corp 


364 Terpene Oxide Data 


on Data Service Post Card erties, reactions, and suggested uses of tw 


ea on page 72 Continued on page 72 
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| 
Manning, Maxwell & Moore, |r 
Milling faces consist of conical, ring 
—wz haped nultistage rotor-stator assemblies 
a having trom 21 pecif grinding stages 
standard equipment, 
oO mstruction are spe 
— 
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VEGETABLE OILS ACID PLATING SOLUTIONS BLEACHING CLAY SEPARATION JET FUEL 
(PF Dry Cake Discharge Filter) (PF “Speed Siuvice’’ Filter) (PF Batch Filter) (PF Cartridge Filters) 


ALKYLATION PROCESS (PF Batch Filter) FATTY ACID OPERATION (PF Horizontal Filter! HF GAS PROCESS (PF Carbon Tube Filters) 


Have you checked the PF story yet? 


It’s a revealing record that holds new 
profit possibilities for you . . . especially 
if your filtration needs call for more 
than a “run-of-the-mill” answer. 


Process Filters Inc spec ializes m meeting out-of-the-ordinary 
requirements. Approaching different problems differently 

this young, fast-growing concern has come up with dozens of 
innovations in the past few years to simplify operation 
shorten downtime and boost production 


It has ce veloped i line of pressure leaf filters and accessories 
that can be ad ipted to an extremely diverse range of 


process conditions. Exclusive PF Features include Rapid Openin 
Covers, Quick-Change Cloth and Paper Bags, Automatic Leaf 
Shut-Off and Batch Recovery Leave that pro wie twice 

the normal filtering area to name but a few 


Unfolding new profit possibilities for you, the PF story ts 
backed by a long string of successful installations. It il 
impressive record that you're invited to hear m detail 

To obtain a realisti thous ht-out answer to your filtration 
requirements, ask to have a PF representative contact you 

For an immediate look at various type of Process Pressure 
Leaf Filters, write for illustrated Bulletins today 


PROCESS FILTERS, INC. (A subsidiary of BOWSER, Inc.) 


18607 Eimwood Ave. Buffalo 7. N 
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Ow epory j lene 

1 Ma y md Ch " 
‘ 

365 Alloy Tubing Test Data le 
data tr Bat & W 
jive { te 
lata BAW ¢ y 27-4 ly 129 
tut rf nd BAW Croloy 25-12 (Type 
109" 
356 Buty! Rubber Information Kit, Lat: 
market deve ents eva of buty 
celerator md study arte blacr 
tyl ‘ type ay 
hart bol ‘ 
367) Mechanical Packings Bulletin De 


372 Improved Isocyanate Resin. Complete 
lata Aondur CB, | 

’ j ia 
hesive flered by Mobay Chemical ¢ 
373 Nonlonic Wetting Agent Tritor 
CF? prod t of Rol WHaae Co 
tive and to have ally low 
} Te ava 
at 
374 Felt Filtration Data Sheet. [ab of 
physical properties and performance ct 
a ' i charts on air or liquid flow 
rates Felt ¢ 
375 Reagent Price Catalog Current 
price for re thar - reagent sid 


DEVELOPMENTS OF THE MONTH (Cont.) 


of ta 


395 Packaged Demineral 


le te onstruction, the Penfield MA 
Lie an entirely elf j 
packaged t, requiring only nnectior 
e line 1 tart cde 
Operation y automat Nihver 
purity fall be pre tandard 
for yenerat sutomatically 
yoated and the tur fa yle 
’ ’ eg atior ycle 
xed bed jt pacity ior 
md a jle hurne $4 
lia traight fe lr 
piping a plete 
tect cet ivailable fr the f ! 
fact ( ber 39 
sta e f 1 Ca 
Cont ed on page 74 


368 Adhesive and Coating Formulations 


Data sheet entitled Adive ves and sting 
fron y! Ether yrner Cor 
offered by General Aniline & Ff 
369 Tungsten Carbide with Platinum Bind 
er ‘ rkability, phy and 
Kennametal, in 
370) «Thin Walled Te®on Tubing Diane! 
tol eight ot 
tandard tubing Bulletin Haveg 


371 tsopropylbiphenyl Nov vailal 


pilot plar yuantitve { M ant 

ical biphenyl derivative vid 
offer advantage lerat 

lear reactor Tect lata 
372 tow Cost Antiox dan's page tect 
nical data sheet from Chas. Phizer & Ce 


Che 
376 Teflon Hose Flex 
‘ Te 
taint braided € 
pr 
pera Fo Apy 
377 Glacs Protected Steel 
haract and propert 
A th Cory 
378 Linings and Tile Tanks 
ee and Ma fact 
tallat and 
tant 
ting se 
279 Plastic Core Valve 
vie ashes breid 
term packings f 
pack 
No 
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280 Plastic Coated Instrument Tubing 
Dek tr ent t ra] sists of a 
ylene x fed ver 
ppe 
sGvantag ta 

piast Deta f ’ DA & 
381 Molded Teflon Ball Valve Seats 
Sparta Manufacturing fer stam 
led Teflor sea sect and 
shape flexit wa and pa 

ghetti tubing in Tef T } 


SERVICES 


382 Engineering and Construction Services 


383 Nuclear Power Plant Design ral 
Electric Co. offe booklet cde rit } design 
the ¢ nwealth Ed Dresd ' 

lear power plant 

384 Chemical Plant Layout Kit, For thy 
dimensional lay t of nf 
and cher al plant de " y r ov ‘ 
gineering departme 
available from “Visual” Plant Layout, Ir 
385 Industrial Data Systems Information 
Beckma Instr fhe rey t 
Data y Ste 

336 Plant and Equipment Services. | 

387 Liqud-Liquid Extraction Process é 
page t klet f NA K 10 be 

SUPE ' va nd 

gher pe staly Saad 

residue 


PRODUCTS ADVERTISED IN 
THIS ISSUE (Cont.) 


€3A Impervious Graphite Equipment. 
logs on “Karbate” heat exchangers, entra 
nent separa Nat Carbor 
64A Engineering and Construction Serv 
Efficient) purcha taflwork ar 
important part of F lesign and 
struct the 
69A Spray Dryers B Eng j 
fler bullet The B ' 
the Evaluatior Spray Dry 
71A Pressure Leaf Filters. Complete 

f pressure leaf filters and acc¢ P sda 
at fe Inge ii? 


73A Chlorine Vaporizer Systems. Whi! 


Vag zer systems provide hig! pea 
ty tput at + Der 
Whit k Manuta 
Cont ed on page 4 


Illustrated brochure describes facilitix and 
experie e of Kaiser Engines all phase 
engineering analy and 
structior 
4 
{ | 
4 | 
| 
‘ 
« 
a 
of 
3 
cryptior we lar packing for aps other lat ratory hen 
cal now i we nd trial mad proce ng 
plants, Fiexrock Co 


Fast, Economical Systems 
Convert Liquid Chlorine to Dry Vapor 


When chlorine in dry gaseous form is required in relatively large 


quantities, Whitlock Vaporizer Systems provide high capacity output 


at low equipment cost. The Systems, whose design and construction 


were suggested by the standards of the Chlorine Institute, Inc., are 


standardized in design and complete packages in themselves. To 


operate, it is only necessary to connect steam, condensate, chlorine, 


and vent lines, and to insulate as required, The five standard sizes 


handle liquid loads in the range of 500 to 8,000 pounds per hour and 


provide compac {, economical units for ethcrent operation on any 


installation. The controls are simple, reliable, and safe. . . . oe 


AUTOMATIC SYSTEM 
NOW AVAILABLE 


New automatic controls now adapt the standard 


Chlorine Vaporizer System above to automatic operation 


Pressure reduc ing valves maintain constant pressures in steam 


and downstream chlorine lines and automatically adjust 


the input of liquid chlorine to compensate for fluctuations in the 


downstream load. Controls are wholly automatic and relieve 


operator of all responsibility for manually adjusting any 


valves for flow control 


Manually Operated or Automatic, these Systems provide the 


ready answer to your chlorine vaporizing problems. Write us 


today for further information and recommendations 


THE WHITLOCK MANUFACTURING CO. 
West Hartford 10, Conn. 


In Canada DARLING BROS, LTD. Montreal 


* 


Designers and builders of bends, coils, condensers, 
coolers, heat exchangers, heaters, piping, pressure 
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104. Protective Coatings Data par 
75A Flow Measuring Equipment 7 pressure vesse Bulletins. Doyle & R stive data chart for estimating prote 


eries Flowrator mete rod er Manufacturing oatis 


L Porter Ce give predictable calibratior 
. ; : 97A Seamless and Welded Tubular Prod- 105A Pump Data Sheet. Condensed cata 
pyertormance rang a ucts Tube fitting and forged og and select table vering 

tee f Aldrich P p pr ts 


tha Girdles aive Babcock & Wilcox Ce 
106-MA_ Relief Valve. Crosby Style JB Pr 
litions, performance features, typical cata 98L Impervious Graphite Cost Data. 42 te 


t specificatior on G35 catalysts ort present t nd ipr t 


77A Hydrogen Treating Catalysts. Bull: anges in carbon, alloy and stainless 


fre 


yea! Be Felet Valve for ery 


Tray Dryers 


peratior 


nt's § 99A Standardized Heat Exchangers. Fo Bulletis 


or eat Exct er offer ervices iv 
Heat Ex hing 1064 Free-Flow Nozzles. Spray Engineering 


ne n with any heat exchange proble ( offers 30+ 


ataliog nple 


79A Tubular Filter, Creat wn air pres 
re for fast self-cleaning econde. Bulle 101A Stainless Steel Fabrication. All typ: lection of standard nozzles 


tin from Industrial Filter & Pump Mfg. ¢ ¥ solid and clad equipment for the chemica 107A Soft Vinyl Frame Safety Goggles 
processing industries. Sun Shipbuilding & More comfort, f ventilat nplete a 
82L Storage Tank Equipment Catalog. Cor Dry Dock Ce — t Oot 


Wa ‘ ke 


ervation vent t flame arrestor aut 


102L Heat Transfer Equipment Para 


nk gauge ther tank safety and 
care © proper ore 108TL Chlorine Evaporators perate at 


tained rates nds per 


B 


BIA Press o ¢ offe 
103A Compressors per-Bessemer 108BL Gravimetric Feeders & Meters. M« 


jine-driven and 


filtrat 


hype 


“Heliflow’ heat exchangers, built by 

Graham Manutacturing ¢ re adaptable 1 109A 
very chemical processing need DEVELOPMENTS | 
85A U.S. Gasket Co. Garlock Packing OF THE MONTH (Cont.) 


sles Merger. Sales services of U. S. Gasket 


Plastic Piping. Available ta 


pre erated pipe workir 


396 Glassed-steel Autoclave. A new, spr 
and Garlock Packing have been inte 111A Sealed Pumps. Chempurmp 


ially- designed autoclave whi will handle 


yrated the t the United State and to 750 Ib./sa.in is being leak because it has no sea tuff box 
anada flered y the Plaudler Co packing Details from Cherny np 
87A Industrial Dryers Designed to dry Constructed of glassed carbon steel, the 112L Equipment Bebrication Complete 


or » osion “sistance of 
sir, gases or liquids to sub-zero dew points autoclave gives the corrosion resistar ‘ catalog showing the facilities and service 
at low cost. Bulletin from C. M. Kemp glass and the structural strength necessary of Goslin-Birmingham Manufacturing ¢ 
Mig. Ce to withstand high pressures. Reactions can . 
113A Valve Manifolds. EquaSatfe Valve 
he onducted wit niernal pressures as 
; Manifolds, made by Republic Flow Meter: 
Continuvouvs Centrifuges Sharples high as 750 Ib. /sq.ir Manifold = 
Co., sto amage to differential sllows and 
Corp. offers seven types of continuous cen A wide selection of agitation an be p damag Were al bellow ° 
iaphraams ulletin 
trifuges, each designed for particular jobs obtained from the variable-speed = drive diaphrag Bull 
Provision has been made for a thermometer 114A Sealless Pumps. No stuffing box 
Vapor Conservation Vents. Protect 
well arvcd—sothe non metall rotary sea ' mechar al seal to leak ontaminate or re 
seal vents are desi ) yw-cost mair 
yned for low equipped with pneumatic lubrication. Ca quire maintenance Complete story from 
tenance are full i protective sump 1 
: ’ lly fire protect ripe pacities are available from the manufacturer Vanton Pump and Equipment Cor, 
nawitau Venting Manual and Safety Bull Data Post 
tin. Protectoseal Co Spiral Blade Mixer, Give: nooth 
intimate blend without pile Catalog 
Plant Design and Construction. Blaw Continued on page /¢ 
wy » ha had wice experience botl 
trol j 116L Vertical Chemical Pumps. Lawre: 
petroteun mad chernical well a petre 


Pumps, Ir p« jlize in pumps for handling 


92A Vinyl Resins. Complete informatior nolte sits te fur. volatile 


118L Horizontal Plate Filters 


Twin Strainers 


119A Equipment Fabrication 


equipment in a etals and alloy 


Fluid Mixing Handbook. 44 page quid 


from Koven Fabricator 


120TL 


irritation fre 


Skin Protection 


ers solvents 


95A Polyethylene Tower Packing Teller 


oratories 


otte product of Harshaw Chemical C« is 


120BL Heat Exchange & Process Equip- 
ment Manr 7 & Lew Engineering (€ 


based on the pr ple of interstitial holduy 


sssures increased efficiency and capacity 


offer desigr engineering and fabricat 


Process Equipment. Packaged liquid 


oolers heat exchangers, tank transport 
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from manufacturer 
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neering 
Co 
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ntrol ntir ble ling ateria 
mad hrical service available trom Chen j 
cal Sales Division, Firestone Plastics Co ¢ d F 
Assembly 
Twin onstruction specially designed with positive eal 
‘ meme ark ie MA 
ar permits one unit to be in service while prevent traps } parkier Ma 
ie ther is being cleaned Detail fron 5 7 facturing Ce 
Proce 
i 
to the technique { mixing Many tables 
harts and nomographs. Eastern Industries “Kerodex” prevent 
epoxy resins ary e harder 
tting et Ayerst Lat 
‘SV Continued on page 7¢ 
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Opera 


OPERATING 
TEMPERATURE 


For all flow measuring problems. 


~ 


~ 


x 


~ 
- 
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F& P HAS THE ANSWER 


Corrosive fluids or gases, corrosive atmospheres, 
high temperatures and high pressures are com- 
mon flow measuring problems in the chemical 
industry ...and they’re being solved every 
day with Fischer & Porter flowmeters. 

‘Two of the most popular types of F&P flow- 
meters are the 1700 Series Flowrator meter and 
the all-metal Fig. 52 armored Flowrator meter. 
These versatile meters give you a predictable 
calibration performance in all ranges doing 
away with the necessity of individual calibra- 
tion. You can get maximum corrosion resistance 
because both meters are available in many 
different materials. 

Here are just a few of the features of the 1700 
Series flowmeters that make them especially 
adaptable to the chemical industry: 

Stainless steel enclosure standard [liminates 
costly maintenance because corrosive atmospheres 
are no problem. 

Three designs in one basic instrument Side plate 
construction gives extra rigidity and prevents 
operating stresses and strains from being trans- 
mitted to the tube . . . standard enclosure gives 
extra protection against accidental tube breakage 
... pressure enclosure gives maximum protection. 


End fittings rotate 360 Simplifies piping. 


Built-in panel mounting fittings Longer bolts are 
all that is needed for front or rear panel mounting. 


Controlled outside tube diameter [’ermits the use 
of molded teflon liner and pre-cut packing rings 
interchangeable within meter size 


The Fig. urmored Flowrator meter is another 
favorite of industry. Here’s why 


Cold-formed metering tubes Unique cold forming 
of precision-bore metal metering tubes eliminates 
price differential between glass tube flowmeters 
and all-metal flowmeters assures complete 
interchangeability of metering tubes. 


150 Ib. and 300 Ib. flanges standerd liminates 
any problem in the matching of flanges 


Only one moving part Minimizes maintenance and 
pressure drop. 


This is only part of the story on what F&P 
flowmeters can do for your process. To get all 
the details on 1700 Series and Fig. 52 Flow- 
rator meters, write to Fischer & Porter Co., 
1137 County Line Road, Hatboro, Penna 


Catalogs on other F&P flowmeters 


10-A-10—Introduction to F&P Flowrator 
meters 

10-A-43—High capacity Flowrator meters 

10-A-93—Selection Guide for Flowrator meters 


FISCHER & PORTER CO. 


COMPLETE PROCESS 


INSTRUMENTATION 
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PRODUCTS ADVERTISED IN THIS ISSUE (Cont.) 


121A Gilassed Steel Equipment. 


an et and Dryer Blender data 


tre 


123A Water Conditioning Equipment 


information on aerator legasifier 


1244 Job Opportunities in Propellents 
‘ ela 


" hve net rqists herr a 


124B8R Fused Quartz Data File 


es, trays, cylin 


125R Flexible Ball Joints 


nts replace 


Filter Presses 


d req 


127R Flow Tubes 


128L Silicone Defoamer 


end gener 


128R Steam-Jet Evactor Units 


129R Filters Aca 


filter 


131R Aero Heat Exchangers 
apacity in cooling and 
depend e of ng 


Niagara BI 


132 Filter Press Catalog. Complets 
illustration nd ifications to helo pl 


D. R. Sperry & Ce 


132R Corrosion Resistant Plastics 
Agile » dependable 
for ocessing equipment re 


ment Literature 


133R Low Cost Rotary Pumps |! 
All Chem rotary 4 ny pe ally ce 


1344 Fused Quartz Laboratory Ware 


from Thermal Arvericar 


134R Water Treatment Systems 


ge equipment flered by 


1364 Metal Joints 


brass, large range 


76 e@ 


Wood Storage Equipment. fa 
{ro Nene ce 


d storaae 
} and wag 


137R Thermocouple Insulators. 4-page 
et jive pecificatior and 


Claud $ Gordon ¢ 
138L Filtration and Agitation Equipment 


Ne 
138R Centrifugal Pumps 
139TL Laboratory Glassware 


tior the Diamond D Blue 


from Doerr Glass ( 


139BL Bin Level Indicator 


Iriver paddie-type for aut 
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397 Automatic Suspended Centrifugal 


pletely automa ‘ ded centrif 


139R Flow Rate Regulators 
letin fror 


the Kate 


140B Chemical Plant Layout System. 6 


mplete deta three 


141TL Precision Bore Stirrers 


firrers and pre t re t 


141BL Rotameter Bulletin 


141R Varidrive Bulletin 


ent 
ne 


Industrial Water Supply Systems. 


ect jalleries a ske systems. Ra 
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145TL Advanced Design Spray Nozzles 


ata pray 


yste 
145R High Pressure Compressors 
stage 


146TL Pilot Plants and Processing Equip 
ment. Consulting services available fr 


Artisar te 


146BL Adjustable Sprocket Rim. Ihe Bat 


t procket r ’ 


154TL Vacuum Equipment 
»ndensers 


re 


154BL_ Indicating Pyrometers 


ndica py nete ha 


Technical Guides. lec! 
manuals varie bie 


154BR Automatic Weighing 


weig! 's a progra 


Equipment 
slengarry esse 


155TR Thermo-Panel Coils 
Bulletic th tect 


1BC Controlled Volume Pumps 


fs 


OBC Mixing Bulletins. Lat 
natior and f lescriot 


ers. Mixing taqui 


C 
from the Pfaudier ( wood | 2 lb. /sa stalogs from Norwall 
Prog shoratory Calif institute of ad end pipe layout, fits any size valve whee Cate 
lechnology from Frederick qg sheet and prices from Babbitt St 
Specialty Co 
. The Jet-Vac Cam 
Barco flexible 
ball hose in many hazard New motor he 
ndicatior nite of bulk materia De ranges for temperatur racy 7 
Shriver Filter Presse tails from the Bin-Dicetor ¢ ‘ 
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4 cost te pace per 
t of filtering capacity. Bulletin from 7 
shriver & Co 
i 
product of Foster Engimeering Co are 
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pact type ead eter for a the a 
for the chemical, pharmaceutical, and food 
Dow Corning yes 
rocessine ndustrie is be produced x 
Corp. will free sample of y 
i the Centrifugal Div ' of the Fletche 
Antifoam 6 
Work 
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RESIDUAL 


FEED STOCK 


HEATER 


SEPARATOR 


HEATING 


J 


STRIPPER 


> PRODUCT 


REACTOR HEAT COOLER SEPARATOR STRIPPER 
EXCHANGER 


Naphthas, middle distillates, gas oils and lube stocks can all 
be upgraded by hydrogen treating with the use of new Girdles 
G-35 catalysts. These highly active cobalt molybdenum 


catalysts were developed specifically for the desulfurization, Fs 
denitrification and stabilization of petroleum feedstocks 
covering a wide molecular weight range. Typical flow dia- ” ‘ 
gram 1s shown 


Check these outstanding 
henefits of G-35 
hydrogen-treating catalysts 


G-35 HAS OUTSTANDING PHYSICAL PROPERTIES IMPROVEMENT OF COLOR « ility, ! ‘ DETAILED INFORMATION , 
these are retained even after extended ‘ bility, burning haracteti catalyst Bulletin Gl Oi 


Permit outstanding operational flexibility oval oO ysons from catalyt reforming tion proce 
continuous economical operation with ¢ i ks ar mong the more im 


nance teature 
ually yields results achi rdier's expended produ: 


ms. Free on request 
geared to meet your needs 


CATALYST DEPARTMENT 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 


GIRDLER MANUFACTURES CATALYSTS FOR HYDROGENATION + SYNTHESIS GASES AND HYDROGEN GENERATION « DESULFURIZATION + NEW CATALYTIC PROCESSES 
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94ray Sargent Dryer for 
reclaimed rubber 
Equipped with explosion- 
proof latch so that door 
in back simply opens 
should pressure build up 
within the dryer 
Installation in large 
chemical plant. 


Pilot Plant Sargent Tray Dryer — 
3 trays, even circulation of air 


4 — aa over and through all trays. Air 
flow may be adjusted to product 


needs ehsily and quickly 
Installation in food plant 


There's a Tray Dryer by Sargent to do the job. From one tray to dozens; 
from small table or lab models to huge, multi-stacked, multi-tray jobs; from 
s-l-o-w drying cycies for sensitive or unstable materials to high-speed 
drying where “flash” methods are indicated 

All are of Sargent’s famous dependably sturdy and trouble-free design and 
construction; completely automatic Operation with simple changeover to 
manual for small test or research runs; fully instrumented; Guaranteed per- 
formance and complete product control; product protection with uniform 
quality results every charge. All are performance-proven with a wide variety 
of products — from abrasives to waste sludge 


A Sargent Dryer will do the job for your product — better, easier, at less 
cost, Want details? Just ask your nearest representative or write or phone us. 


SONS CORPORATIO! 


PHILADELPHIA 19 — FE. Wasson, 519 Murdock Road 
CINCINNATI 18 — A L Merrifield, 730 Brooks Avenue 
CHARLOTTE, NC. — Anderson, Carolina Specialty Co 
ATLANTA, GA. — J. BR. Angel, Mortgage Guarantee Building 
TORONTO |, CAN. — Hugh Williams & Co., 27 Wellington St. East 
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INDUSTRIAL NEWS 


The largest alloy fabricating project ever un- 
dertaken is Flori Pipe Co.'s contract for the 
substantially all alloy piping of this giant new 
Tidewater Oil refinery 15 miles south of Wil- 
mington, Del. In this largest petroleum refin- 
ery ever built at one time there are almost 
250 miles of piping, and included in this total 
are the 1,500 tons of fabricated alloy piping 
delivered by Flori to prime contractor C. F 
Braun & Co 


Multi-million-dollar carbon and syn- 
thetic graphite plant under construc- 
tion by Crescent Carbon Corp., a 
ubsidiary of Crescent Corp., between 
Rosamond and Lancaster, Cal., is near 
ing initial testing and operation. The 
plant, which will produce carbon and 
rt raphite electrodes, anodes, electrolytic 
anodes, and other carbon and graphite 
products, is utilizing petroleum coke 
and pitch as principal raw materials 
The completely equipped plant, one of 
the most modern in the world, is the 
first of its type to be constructed in 


the West 0 


Modernization and addition of 
equipment at Olin Mathieson’s HTH 
high-test calcium hypochlorite plant 
at Niagara Falls, N. Y., will increase 
the production of HTH by 25%, com 
pletion is scheduled for early fall. O 


Phenol output will rise considerably 
in the near future. Both Monsanto 
and Barrett Division (Allied) have 
announced planned expansions 
Barrett’s Philadelphia, Va., plant 
will have nearly twice its original 
capacity when improved techniques de- 
veloped in Allied’s research lab are 
completely installed early in 1957. The 
plant will then be, according to Bar 
rett, the largest and most modern 
phenol plant on the Lastern seaboard 
Monsanto, which already is the sec 
ond largest phenol producer in the 
country (20° of total production) 
will increase its capacity 25% by the 


second half of 1958 0 


Fluor Products Co., a division of 
the Fluor Corp., has formed a sep- 
arate division to design, prefabricate, 
and market a complete line of cooling 
towers for the air conditioning and 
refrigeration industry. O 
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RPANDED GAS 


WTLET (CLOSED 


FILTER CAKE 

broken up 
by sleeve ox 
ponding under 
pressure of 
beack-flow 
Coke flows 
down te drain 


Perforated tube 
covered with 
synthetic fabric 
sleeves 


INLET (CLOSED 


NLET (OPEN 


ORAIN (OPEN) 


DRAIN 


FILTERING HYDRA-SHOC 


PREPARING 
FOR HYDRA-SHOC 


SELF-CLEANING FILTER 


PROVIDES EXTREMELY LOW OPERATIONAL MAINTENANCE 
DUE TO FASTEST CLEANING CYCLE AVAILABLE! 


Industrial’s new tubular filter creates own air pressure for fast self- CHECK THESE ADVANTAGES... 


cleaning in seconds simply shutting off the outlet valve at the end of No use of filtered water for cleaning 
a filtering cycle prepares the filter for Hydra-Shoc cleaning. The air 
trapped in the filter chamber builds up under normal input pressure 
until a desired point is reached. Then a set of quick opening valves 
simultaneously shut off the inlet and open the drain. The air, suddenly 


Small floor space 
Eliminates backtlow pumps 


Easy tube maintenance 


Individual tube removal 


released with a hammer-like blow, expands the fabric sleeves, instantly 


Positive, easy sludge removal 


dislodging and driving the filter cake through the drain in seconds. You 
will find this Hydra-Shoc filter exceptionally good for low solids filtra- 
tion—but remember . . . Industrial also makes Horizontal and Vertical 


Extra wide tube spacing 


Filters and our engineers can recommend without partiality a system 


most applicable to your process requirements. 


Send now for your copy of Bulletin 
No. 114-1155 


* Trade Mark 


IINDUSTRIAL 


FILTER & PUMP MFG. COMPANY 
6910 OGDEN AVENUE CHICAGO GO, ILL. 


CHEMICAL ENGINEERING PROGRESS, March 1957 (Vol 53, No 3) @ 79 


q 
af 


pe that will be the faetor at 
eattle. The best solution for real 
will be to pl in the sum 


meeting and spend the rest of the vaca 


istic enyineet 


mer vacation to melucke 


tion trying to do the impossible—see, 
amiple, and enjoy all the Pacific 
Northwest has to offer during two 
weeks in June 

Best bet-—drive out with the family 
Come through Washington on the way 
West. See Spokane, the heart of the 
Inland lompire And Coulee 
Dam, with enough conerete im it to 
make a road three time around the 
world at the equator and so vast it 
could use the Great Pyramid of Egypt 
i t ticket booth \iter Garand Coulee 
turn lett and head down for Richland 
Where the Richland-Columbia \Valles 
ection of ALOhA| co-sponsers ot 
the Seattle meeting with the Washing 
ton-Olrevon vill snake you 
welcome and you can take a long look 
it the Tlantord Atomic lant (see 
page B2) \fter Richland take the 
highway past towering, snow-all-the 
year-around Mt. Rainier to Tacoma 
chemical center of the Northwest, and 
Seattle 

In Seattle you'll be bewildered 

which way to go for the greatest vaca 
tion—alter the technical sessions are 


over, of course 


Puget Sound 


Perhaps you'll stay right the 
Seattle-Tacoma-Puget Sound area 
You won't make a mistake if you do 
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Hleard about the city-dweller who 
dreams of jumping trom his back 
porch into the water tor a morning 
wim’ You don't have to dream in 
Seattle. I-verything for a vacation is 
right there 

Puyet Sound itself 1 one of the 


yreat salmon fishing water salmon 


are there all vear round, no season i 


closed vimming is ideal i uch 
local spots as Hood Canal and Vashon 
Island. Boating here is more than 
port, its a way of lite. Puget Sound 


nd Lake Washingtor (tresh vatet 


lake right behind Seattle crossed by 


thy floati lor due the 


world) are literally the boating center 
of the Paciti Two how ron 
Facoma is Mt. Rat skin ! 
lune! Are ou a clam digger, pi 
cket voller lounge on teamet 
cruising the bays and inlet kk tu 
thre eattle aren ou can tind what vou 


int 

If you're not the outdoor type at all 
Seattle is) a metropolitan city, ha 
the museun concert theater and 
the best seatoml you could ask for 
Salmon and steelhead iside, here are 


inl King Crab the 


ind razorneck clam 


the Dungene 
rock butter 
Nyinpia and W ilapa oysters; and 
many, many more unique, indigenou 
and magnificent types of seafood 

\s for transportation, getting around 
in this area is easy It you don't 
bring your car you can rent one. High- 
ways go everywhere—no bouncing 
ove back roads here 

The trouble with telling about 
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Varshall T. Ramstad | 


PACIFIC NORTHWEST 
VACATIONLAND OFFERS 
EXTRA ATTRACTIONS 
FOR MAJOR A.1.Ch.E. 
MEETING AT 


SEATTLE IN JUNE 


Pennsylvania Salt Manufacturing Co 


of Washington, Tacoma, Washington 


Seattle Tacoma where to top 
i lot more you 


ee tor yoursel And if vou like to go 
farther aheld, not much farther, you 
can center in Seattle and still go to 


all the outlying spot 


Rain Forest Primeval 


lust two hours southeast of Tacoma 
is Mt. Rainier National Park. One ot 


the most magnificent ghts and park 
in the world. Mt. Rainier itself is the 


ub, dominating the landseape for hu 
dreds of mule with it 14.410 teet of 


hhow-covered il here 

sheet cenic grandeur the 
ur of the mountam ind a photog 
phes paradise But pe ps it 

the that the best part ot 

vou are the eal outdoor 
et tura | 


tat For the true wiventuret Mt 


Rainer itselt car climbed. but it 
takes an expert It in extinct vol 
ino and the climb difficult 

Directly northwest i \merica last 
frontier—the mountamms and rain for 


ests of Olympic National Park 
of the wildest areas left in the country 
still unexplored in many parts, the 
mountains and forests are circled in a 
wide loop of impossible to describe 
scenery by Olympic Loop Highway 
Drive around the area, or go in. You 
can't go in too far, but the thick, lus! 
rain torests and the awesome moun 
tains are worth a closer look. A riot 


wild flowers vrow slong 


| 


In Seattle, at A.I.Ch.E.‘s June 


" aft 


nical sessions, the problem fac- l : ‘\ 
ing chemical engineers will be— IT'S CLOSER THAN YOU THINK Lue | 
where to begin to enjoy all 
the activities, the scenic gran- To Seattle 
deur, recreation and sports of 
the biggest vacationland near 
a major city in the country. It's Chicago hrs. 37hrs. 4 days 
like process with a hundred 
equally attractive by-products— 
New Orleans S3hes 5 days 


you really can’t afford to neglect 
anything! 


thre 4 n othe tecdl ld lel i plant init Reichl 
t t wavel () many other Brit uct { \ in-Marietta, el 
t ent he trea tea an ly lacoma i 
i n | trnosphere \ elt & ket 
take the ut tt tive ttra te lize plat 
e | Ocea the | vortl t | t il li 
be | bbe | ther the Colu | rett, t We | 
| | et thre (a cle Vieunta | i ‘ ind 
thwest ‘ ere t til te cott Puly 
tiiul a t. The © the bullous the & Pay () North 
mit ind f ‘ rical te the | Hlooker i 
the best the rl vho discovered the area, of Lewis and opened cl e-caustice plant And 
thre lest heache Nort (lari ol the ill-tated n t gro enter of the chennecal 
Beach Peninsula itselt is 28 mules oft Marcus Whitman, of old Astoria, Johr redusts case you mt a busman 
unbroken beach lacob Astor fur-trading post, and holiday 
North are the San Juan Islands uch more 
177.  voleann land mostly unit Planned Activities 
habited and a me w hoate Chemical Center progra 
ne pu icke () the large 
land Core luan Lape il la ! the en cent the ‘ 
{suet re rts and hotel Northwest eatth ¢ far behind | 
| the best Mi mical activit ‘ ihe ta 
nla ilt { lated to puly but petroleu tae 
\ the ‘ thy rth 1 i pry ‘ ! 
Canada il and eate the dust 
of Vancouver and Victoria pected. Both cities have large 
Sumptuou elegant and picturesque tration { the che dusts nelucement 
Victoria vacation tsell In ny plant try ire planned at the 
both Victoria and Vancouver you cat National Meetit Dat 
browse through shops filled with the eatth lye (ontinucd on j 
Salmon fishing on Puget Sound One of the country’s leading ski areas At left, library at U. of Washington with 
the yeor ‘round. Mt. Rainier Mt. Rainier in background 
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fig. No. 223 Fig. No. 5800 Series 
VACUUM RELIEF CONSERVATION VENT 
AUTOMATIC 
TANK GAUGE 


Photo — Courtesy of Barrett Division — Allied Chemical and Dye Corporetion 


GOOD MANAGEMENT 
Recognizes the Value of 


GOOD TANK EQUIPMENT 


A glance at the above photo of the Philadelphia plant of the Barrett Divi- 
sion of the Allied Chemical & Dye Corporation reveals dozens of storage 
tanks equipped with “Varec” Conservation Vent Units, Pressure and 
Vacuum Relief Manhole Covers, and Automatic Tank Gauges. 

Here is practical evidence of the important role “Varec” storage tank 
equipment plays in the industrial scene. “Varec” Figure No. 5800 Series 
Conservation Vent Unit affords the greatest protection for venting in- 
flammable liquid storage. Flame Arrester, Figure No. 50, is listed by 
Underwriters’ Laboratories for use on oil storage tanks and approved by 
Associated Factory Mutual Laboratories for use on chemical storage. 
“Varec” Figure No, 2500 Series, Automatic Tank Gauge, furnishes accu- 
rate liquid level gauging to plus or minus 14 inch. These gauges can be 
mounted with “Varec” PULSE CODE Transmitters to convert to a “Varec” 
PULSE CODE Telemetering System. This provides for remoting liquid 
level, temperature, motor valve or other equipment status, abnormal or 
alarm conditions and other data as required. Contactor units to supply 
“on - off” remote control of equipment such as pumps, motor-driven 
valves, etc., are available. 

If your problem concerns the safety or control of your process, you can 
profit by sending for “Varec” P-7R Catalog. 


THE VAPOR RECOVERY SYSTEMS COMPANY 
2820 North Alameda Street 
Compton, California 


Cable Address: 
961.19 Varec Compton California (U.S.A.) All Codes 
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SEATTLE MEETING 


(Continued from page 81) 


and Calculation Methods; a_ basic 
symposium on Filtration; and a 
thought-provoking session under 
AEC’s Kaufman on Industry's Role 
in University Programs on Nuclear 
Engineering. Plant trips are still im 
the planning stage, but they will be 


there 


Appetite Department 

A unique treat for meeting visitor 
will be a special “salmon bake” at 
ranged by the Committee It will be 
held at beautiful Kiana Lodge acro 
Puget Sound from Seattle, will be 
reached by a boat trip across. the 
ound 

Of course, there will be luncheon 


and dinners where you can meet your 


friends, discu hop or just talk as 
you wish 

For the ladies, Seattle neeting will 
be a big one Among other things, a 


boat trip is planned through Lake 
Washington, Lake Union, the Govern 
ment Locks, and around Puget Sound 


\ bus trip through the city is on the 
agenda, as are cocktail parties, get 
tovether and a lot more if the ladies 
can tear themselve away trom yust 


looking at the beauties of the Pacifi 


Northwest 


Climate and Clothing 
Seattle Tacoma ha im ld climate 


not too hot and not too cold, Just plan 


(Continued on page B4) 


Pictured above is one of the production units 
at the Hanford Atomic Plant where plutonium 
is produced on an industrial scale. Below, a 
chemical separations plant at Hanford extracts 
plutonium from irradiated fuel elements behind 


thick concrete walls 


| 
— 
: 
| 


Above . . . Eimco Pressure Drum Filters like this one ore 
performing in a variety of industries processing complex 
slurries such as: Washing flammeble moterial . . coal 
tor de-ashing . production of pharmaceuticals . . 
extracting food products . . . production of specialized 
lubricating oil (involving volatile solvents) and filtering 
solids from ether slurry. 

left . . . Valve and connections are completely sealed 
within the pressure chamber, 


Here Are 5 Major Process Conditions... 


where correct application of Eimco Pressure Filters will get you appreciable advantages: 


(1) Where vapor pressure of the liquid at the filter 
feed femperature is too high to pern » efficient use 
of vacuum .. . (2) Where y ty is high 
(generally 100 centipoises nore) or solid particle 
size is very small, requiring a driving force greater 
than one atmo: phere to get economic filtration rates. . 
(3) Where large labor savings and lower operating 
costs justify higher initial expenses (4) Where 
employment of a valuable or high temperature gas for 
the production of a dried cake product is feasible 
(5) Where filtration of 


excessive crystallization with a reduction in tempera- 


saturated solutions results in 
ture or pressure. 


Whether you are pre-planning for filter installations 
to handle new processes or are seeking to improve 


THE 


SALT LAKE CITY, 


ch ond Di Division Poletine iilimes 


Precess Engineers 
Export Offices: Eimce Building, 51-52 Seuth Street, New York ¥ 


present operations these are some of the general 
conditions that just fy an investigation into Eimco Con- 
tinuous Pressure Filter Equipment. 
: t your problem to the Eimco Research and 
Development Center, Palatine, Illinois. They have com- 
plete nes to test your lurry on all types of 
tion equipment to assist you in selection of a proper 
unit 

After exhaustive tests, if research shows that pres- 
tration can be correctly applied to your problem, 

| find that Eimco Pressure » offer you pro- 

duction (and profit) advantages 

Whatever your filtration problem, let Eimco’s 
competent research facilities go to work for you. 


Write today! 


UTAH 


EIMCO CORPORATION 
\ 


Inc Division, Sen Motes, Colifernio 


BRANCHES AND DEALERS IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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The SOLID GOLD 
Heliflow Heat Exchanger 


Actually we've never built one. But should your heat 
exchanger job require it, HELIFLOW® can be built of gold 
—solid gold. 

And no matter how special your problem may be, the 
chances are that HELIFLOW® will offer the most favorable 
solution. 


WATER HEATING PASTEURIZING 
—AND A THOUSAND OTHER USES! 


May we quote HELIFLOW® for your heat exchanger job? 


A 


MANUFACTURING CO.,INC. 


15 LEXINGTON AVE., NEW YORK 17, N. v. 
Offices in principal cities and Canada 
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SEATTLE MEETING 


(Continued from page 82) 


vool suits tor the men will be fine 
lacks and a weater are good lop 
coats can be useful at night, particu 
larly if you are out on the Sound 
which you probably will be. Spring i 
the season to prepare for, informality 
is the rule 


Idea! Vacation 


There may be i better way tor 
chemical engineer t pe nd hi 
tor but why try to think of on 
technical program speaks for itsel 
plant trips should open a lot of eye 
and where could you find a better area 
to enjpov a vacation in’ 

Since Vancouver discovered Puget 
Sound in 1792, the entire area has been 

ed for obvious reasons by many 
countr ve hen vou come to Seattle 
you know why the Ameri in 
wanted to fig rather than accept 
any border lower than 54-40!) And 
why the British were just as anxious 
that the border be the Columbia River 
(Like good neighbors we didn’t fight 
and we didn't get 54-40, but the Brit 
ish didn’t get the Columbia River line 
eithe We compre mised, and we got 
Washington. Looking at this fabulou 
irea now, we imagine the British 
might sometimes wish they had decided 
to fight!) 

But the British didn't get Washing 
ton, we did, and now the Washington 
Oregon Section ot 
offering it to the chemical engineer 
As a local citizen informs us, the 
proper words are “Klahowya Till 
cum,” or “Welcome friend” in Chi 


nook 


Commercial production of unsym- 
metrical dimethylhydrazine is now 
underway at Olin Mathieson’s Lake 
Charles, La., plant. Operated by the 
company's Industrial Chemicals Divi 
ion, the plant also produces hydrazine 
hvdrate thvdrou hydrazine, and 
other hvdrazu derivative Uns 
metrical dim drazine 

reducing agent useful a 

i an oxveen cavenger i 
inti-skinning agent in paint. Althoug! 
hemically very reactive, it can 
handied safely bv observing 


nrecautions for flammable 


Construction will start immediately 
on a new plant to manvfacture re- 
fined as well as technical grade 
sodium CMC ( sodium carboxymethy! 
cellulose) at Du Pont’s Carney’s Point 
Works in New Jersey. Completion 
will be early in 1958 0 


4a. 
CHEMICAL GLAND SEAL COOLING 
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GARLOCK and 
UNITED STATES GASKET 


integrate their sales forces 


United States Gasket Company—pioneers and leaders 
in the fabrication and application of TErLONn*, KeL-Ft, 
Nylon and other Engineered Plastics—now will be known 
as United States Gasket Company, Plastics Division of 
The Garlock Packing Company. 


The U.S.G. sales organization of plastics specialists has 
been integrated with the 125 Garlock salesmen at 30 sales 
offices and warehouses, strategically located in the prin- 
cipal industrial areas of the United States and Canada. 
The assistance of these men and large stocks of our prod- 
ucts are now as near as your telephone 


Other Advantages te Yow 
EVEN GREATER KNOW-HOW ... To United States Gasket’s unique 
knowledge of the Engineered Plastics for electrical, chemical, 
and mechanical services, throughout Industry, Garlock now 
adds its 70 years of experience and research in solving the 
sealing problems of Industry with packings, gaskets and 
closures for every conceivable need. 
INFINITELY GREATER UNE... offers greater selection in suiting 
each problem—one reliable source for more of your require- 
ments, simplified purchasing. 
GREATER RESOURCES FOR FURTHER RESEARCH AND DEVELOPMENT - 
assures that U.8.G. will continue to lead the Engineered 
Plastics Industry. Continue to produce most of the advanced 
ideas and practices in the application of these plastics to com- 
mercial A.E.C. and military requirements. 


With these greater facilities, we look forward to serving 
an even larger proportion of your requirements, helpfully, 
promptly, and economically. 

Unirep States Gasket Company, Camden 1, New Jersey 


U. S. DISTRICT OFFICES AND WAREHOUSES; BALTIMORE 18, Md. 2828 Loch 
Raven Rd.; BIRMINGHAM 1, Ala., 519 South 19th St.; BUFFALO 2, N.Y. 38 
Pearl St.; BOSTON 10, Mass., 80 Broad St.; CHICAGO 6, Ili., 600 West Jackson 
Bivd.; CINCINNAT! 16, Ohio, 8329 Vine St.; CLEVELAND 13, Ohio, 1276 West 
Third St.; DENVER 2, Colo., 1863 Wazee St.; DETROIT 11, Mich. 2781 East 
Grand Bivd.; HOUSTON 3, Texas, 2105 McKinney Ave.; LOS ANGELES 21, Calif, 
2303 East 8th St.; NEW ORLEANS 25, La., 3525 Lowerline St.; NEW YORK 6, 
N. Y., 114 Liberty St.; PALMYRA, N. Y., Maple Ave.; PHILADELPHIA 7, Pa., 20 
South 15th St.; PITTSBURGH 22, Pa., 933 Penn Ave.; PORTLAND 9, Ove., 1036 
WN. W. 18th Ave.; SALT LAKE CITY 1, Utah, 322 Dooly Bidg.; SAN FRANCISCO 
7, Calif., 750 18th St.; ST. LOUIS 8, Mo., 3635 Forest Park Bivd.; SEATTLE 4, 
Wash., 814 Lane St.; SPOKANE 4, Wash., West 610 Second Ave.; TULSA 20, 
Okla., 816 East 6th St 


CANADIAN OFFICES AND WAREHOUSES: EDMONTON, Alte, 8407 103rd 
St.; HAMILTON, Ont., 200 Queen St., North; VANCOUVER 5, B. C., 1925 West 
Georgia St.; MONTREAL 9, Que. 5215 De La Savane St.; TORONTO 2, Ont. 
750 Bay St; WINNIPEG 3, Man. 1496 Erin St 


U nited 
S tates 
G asket 


OF THE GARLOCK PACKING COMPANY 
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The future of 


RAW MATERIALS 


for the 


ORGANIC CHEMICALS INDUSTRY 


A. Mitchell 
and R. L. Kittle 


— early organic chemical industry 
in the United States was established 
upon a basic agricultural economy 
Agricultural, animal, and forest prod 
ucts constituted the only raw material 
sources. It is true that during the 
past twenty-five years we have experi 
enced some growth in the utilization 
ol these basic raw materials for the 
production of many chemicals, How 
ever, not only would these raw mater 
als be unable to supply today’s de 
mand, but they cannot be expected to 
have a very significant position with 
respect to additional orgamie chem 
cals production in the future 


Agricultural Raw Materials 


For economic reasons it is to be 
expected that agricultural materials 
uch as sugar, molasses, grain prod 
ucts, and animal fats will of necessity 
become relatively le important a 
basic raw materials for organic chemi 
eal production 

\ typical example of this change im 
end utilization is the present molasses 
situation 

Molasses has ceased to be of major 
importance for organic chemical pro 
duction except in times ol national 
emergency. kor many years excess 
molasses was available for use as a 
raw material for ethyl alcohol produc 
tion, Hlowever today, because of tt 
value as a feed for livestock it has 
now assumed a value higher than its 
equivalent as an ethyl alcohol raw 
We find it taking a position 
of decreasing importance in production 
of ethyl alcohol 

The increased demand for wood and 


material 


wood products in meeting building re 
quirements and the need for addi 
tional pulp and paper produets has had 
the effect of curtailing the use of for 
est products as a basic raw material 
for all but a limited number of naval 


stores 


*Mr. Kittle is Manager, Manufacturing 


Operations Department 


Shell Chemical Company,’ 
New York City, N. Y 


Although wood fractions, such as lignin and 
other by-products of the pulp and paper indus 
try offer promise as basic raw material sources, 
the exploitation of these materials is in its 
infancy 


It seems doubtful if these product 
will assume a place of major im 
portance as organic chemical raw ma 
terials within the next decade. The 
production of tall oil is of major sig 
mheance, of course, and can be con 
idered an exception in this connec 


tron 


Fossil Raw Materials 


[he first mayor expansion of the 
ynthetie organic chemical industry in 
the United States began shortly after 
World War | when the production of 
eyclic organic chemicals was initiated 
to replace the imports of synthetic dye 
and medicinals which had been cut 
off as a result of the war. The war 
created a large demand for phenol 
for the manufacture of picric acid 
for military purposes and, following 
the close of the war, the availability 
of this phenol capacity proved an in 
centive to the increased production of 
phenolic resins. The glyceryl phthalate 
resins, now more commonly known as 
phthalic alkyd resins, were first intro 
duced in the mid-20's and soon grew 
to substantial level 


Coal 


During this period the basic coal! 


chemicals such as benzene, toluene 


naphthalene, and phenol utilized in 
the pr dluction of most of these prod 
ucts were obtained solely from the 
carbonization of coal. As a result of 
the marked growth of coke production 
a direct corollary of the increase in 
basic steel production and of course 
a measure of the growth of our in 
dustrial economy, adequate materials 
were available to meet the steadily 
growing requirements for these vari 
ous cyclic-based product However 


the growth of organic chemical pro 
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duction during World War II created 
a demand for many of these interme 
diates tar im exce of the availability 
from coal carbonizatior 

Under present conditions, coal ts 
carbonized for the primary purpose 
ol making coke, and an econom« 
eration can be realized only when the 
coke so produc ed can be disposed of 


iS a premium material 


Coking plants cannot be operated economi 
cally to produce the various cyclic raw mate 
rials as primary products unless a major 
change in the value of these materials is 
to be realized 

Hydrogenation and direct gasitica 
tion of coal are new processes under 
study and they may well develop into 
major operations over the next twenty 
five years However, it appears un 
likely that either will produce appre 
ciable quantities within the next ten 
years 

Increased requirenit nts tor aro 
matics have brought about changes in 
which petroleum-based materials have 
supplemented the cyclic derivatives of 
coal carbonization. As increased quan 
tities of petroleum-based materials are 
utilized (the anticipated increase i 
requirements tor many cyclic raw ma 
terials must come largely from sources 
other than coal) the coal-derived sup 
plies will assume a position of lesser 
relative importance 


(Continued on page 89) 


Table 1. 


Benzene Production ' 
(MM _ gallons/ year) 


1945 1950 1955 


and Requirements 


Coke Oven Operations 126.7 1545 1742 
Tar Distillers 29.5 21.6 347 
Petroleum 10.1 98.6 


156.2 186.2 307.5 


Nitration and other specification benzene 
* Including production from imported crude 


benzene 
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Grace Chemical Company Reports: Kemp Dryer safe- 
guards instruments throughout plant 24 hours per day 


The Grace Chemical Co. manufactures Anhydrous Ammonia 
and Urea 24 hours a day at Woodstock, Tenn. This operation 
demands instrument accuracy with a minimum of maintenance 
and downtime. To increase instrument efficiency by preventing 
corrosion and costly line freezes, Grace Chemical installed a 
Kemp Dryer 
Kemp Requires Little Attention 

Semi-automatic, the Kemp Dryer works night and day drying 
compressed air for instruments and pneumatic controlled valves 
According to operator Charles Lewis, the Kemp unit requires 
a bare minimum of attention 


Kemp Dryers for Every Purpose 
Kemp offers a variety of dryer models to meet all problems 
Designed to dry air, gases or liquids to sub-zero dew points at a 
low cost, they are constructed of quality materials and embody 
the engineering knowledge gained from Kemp's many years 
of experience. Kemp Dryers are available with manual, semi 
automatic, or fully automatic tower reactivation. In addition, 
Kemp will prescribe the proper desiccant for each drying job 
If you have a problem involving the removal of water from 
air, gases, or liquids, contact Kemp engineers now. For com 


plete facts and technical information, write for Bulletin 0100 


DYNAMIC DRYERS 


METAL MELTING UNITS «+ INERT GAS GENERATORS 
SINGEING EQUIPMENT 


THE C. M. KEMP MFG. CO. 
405 East Oliver Street, Baltimore 2, Maryland 
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SUPER-D-CANTER 


Centinueus centrifuge 
for seperation of large 
amounts of solids from 
slurries, and for wet 
classification of solids. 


... and all seven of these Sharples types of centrifuges, aiede doe cade 
including numerous additional variations, stand ready 
to serve youin the Sharples Process Testing Laboratories 

these are full-sized machines capable of running your 


HARPLES 


CENTRIFUGES Fit INTO 
MODERN PRODUCTION 


Seven types of Sharples continuous centrifuges— 


each designed and industry-proved to do a better 
job in a particular set of circumstances. 


SUPER-D-HYDRATOR 


Completely avtomatic 
crystal dehydrater with 
external control of feed, 
rinse, and drying cycles 


| 


DG-2 AUTOJECTOR 


A clarifier or sepa- 
rater which avte- 
matically discharges 


liquids and compar. 


Heavy duty continvous 


product under plant conditions. solids discharge clari- 


fier, seporatoer and con- 
centrator for high solids 
content slurries 


SUPER CLASSIFIER 


A continvews fine dry 
owder classifier com- 
ning high capacity, 

sherp separations, and 

high product recovery 


(13,200 « G); 
clarifies liquids 


SUPER D-2 
CENTRIFUGE CENTRIFUGE 
Provideshighes! High capacity centrifuge 


effects clarification of 
liquids and separation of 
two immiscible liquids 
Continuous tiquids 
discharge 


centrifugal force 
of any commer - 
cial centrifuge 


and separates 
two immiscible 
liquids. 


Modern processing needs the facts about the sav- 


ings in continuous centrifuging—Sharples has the 
full line from which to make an unbiased recom- 
mendation—backed up by performance. 


THE SHARPLES CORPORATION 


2300 WESTMORELAND STREET + PHILADELPHIA 40, PENNSYLVANIA 


NEW YORK « PITTSBURGH CLEVELAND DETROIT CHICAGO « NEW ORLEANS 
SEATTLE © LOS ANGELES « SAN FRANCISCO « HOUSTON « ST LOUIS 


Associated Companies and Representatives Throwghowt the Werld 
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RAW MATERIAL FUTURES 


(Continued from page BO) 


Petroleum 


The phenomenal growth of the syn 


thetic organic chemical industry dur 
the last hilteen vear i i 
ver laree extent beet mased 
peti eu lerived i ! terial It 

est ite lat apy <imately 2.500 
different organic chemica now trace 
their origin to petroleum or natut il 
vas fraction constituting more than 
7 per cent of the total orvan chen 
ical production in the United State 
toda 


posse the  PROTECTOSEAL VAPOR CONSERVATION VENTS 
DESIGNED FOR LOW-COST MAINTENANCE 


@ those which serve os a supplemental sup 
ly 1 t th lability f the 
sources, for example, petroleum-based aro 
matics such os benzene, toluene, ortho-xylene 
for phthalic anhydride, and cyclohexane for 


nylon; and 


@ those petroleum olefin raw materials 
which have brought into existence an entirely 
new class of organic chemical production by 


direct synthesis methods, such as ethy! alcohol 


from ethylene, and isopropyl! alcohol and ace 
(1) Pressure tight vent housing. (2) Vacuum 


tone from propylene relief valve. (3) Pressure relief valve 
(4) Modern “swing-bolt” design. (5) 
cally mounted rectangular plate-type 
BENZENE flame arrester 
\s an ar the evaluatio ol Easily accessible flame arresters are located PROTECTOSEAL ENGINEERING SERVICES 
petroleum-based raw materi ils im of asure In providing proper fire and explosion pro- 
anic chemical production, considet alloy valve — in this simplified, “one-  ¢oction consideration is always given to 
thre example ot benzene Benzem puece WOR: Cong the operating and maintenance probleme 
Condensate drains freely off the vertically of corromon, sublimation, valve pressures 
ivVallability, prior to Wa positioned flame arresters, preventing fre conservation of solvent vapors, cleaning of 
restricted to that recovered trom coal quent “‘clog-ups"’ and prolonging operat- flame arresters and other apecial problems 
carbonization and the reprocessing ot ing time 
mported crude fraction With the Quick visual inspection or removal of valves — Protectoseal Venting Manual. For a fuller 
ten, or arresters for cleaning is possible with the und, rstanding of how Protectoscal can help 
' 1 modern “‘swing-bolt"’ feature you solve your venting problems, fill out 
the synthetic rubber program aut Tightly seating pressure and vacuum relief coupon below for your copy of the com 
ing the 1940's and the increasing re valves are precision fabricated and are avail- plete Venting Manual showing operating 
quirements in manv other fields of able as specified on order for other than features and special applications of the 
normal pressure settings complete Protectoseal line 
evelic chemical it ecame necessary 
to look to the petroleum mdustry for 
uppler ‘ yppli nasmuch A COMPLETE LINE OF STORAGE TANK SAFETY EQUIPMENT 
proce were ivatlable the pro 
duction ot benzene toluene and ‘ 
x vlene trom the re pect ‘ naphthene 7 
In-Line” Type Non-Comervation Bodding and Somping Tont Truck ond Tant Co “torage lant 
precurso lhese made pe« ile the Vents Type Vents Heads lLoodng Cover Openmg: 


mstallat 1} ] 
illatio ‘ lu 

Werking te prevent fires in cooperation with Underwriters’ Leborateries, Inc Associated Factory Mutual Fire 
enzene productiol for 140 Compenies, Notional Fire Protection Association, Factory Insurance Association Improved Risk Mutuals 


million gallos ear estimated ¢ 
ity. The subsequent demand did not PROTECTOSEAL PRODUCTS 
fully utilize t apacit i the PROTECT YOUR PLANT 
earl 1050 part t thre on 
tinue ivailabilit ot ported ma The Protectosea! Company, Technical Service Deportment 
the 1962 Sevth Western Avenve, Chicege 6. 
le 
Please send the Venting Manvel with Price Lit ond the Sofety Bulletin 
vrowtl n petr deu le benzene Series as checked below 
i compare dt the nerve ‘ na 1] Protectorea! Venting Manvel 
Sofety Bulletin Series on “Flammable Liquids, thew cherecteristics 
imlitv trom other ouree and sole handing 


Nom 

On the basis of published estimoted benzene — - 
requirements of 530 million gal. year by 1965 Compony 
it is apporent that additional petroleum-based Addreus 


production will be required. Depending upon 
the level of benzene imports and possible 


lone Stote - 


(Continued on page WW) 
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White Sulphur report on 


RAW MATERIAL FUTURES 


(Continued from page 89) 


changes in availability from coke production, 


the petroleum-derived requirement will lie 


somewhere between 275 and 325 million gal./ 


year. 


A question of importance 
is, “What is the 
for this quantity 
petroleum 
those refineries EXCESS 
of 75,000 bbl find 
it economic to install benzene produc 
facilities, the 
level of 


primary 


immediate outlook 


of benzene from 


If one assumes that only 
processing in 
day of crude oil 


tion over-all potential 


at today refinery operation 


is approximately 600 million gal. /year 
On the basis of a 1965 
United States petroleum requirements 
of 10.5 million bbl 
the 


larger 


forecast of 


day and recogniz 
the construction of 
the 1965 


petroleum-derived benzene will repre 


ing trend to 


refinerie forecast of 
sent less than 40 per cent of the poten 
tial supply at that time, based on pre 


cursor availability. If past experience 


Table 


lo present an over-all view of the 


effect of hydrocarbon raw materials 
upon the chemical industry, it is de 
briefly the 
material 


butylene 


three 
ethyl 


sirable to review 


primary Taw sources 


ene, propylene and 


ETHYLENE 


The growth in production and uti 
ethylene the last 
ceed d that of any 


lization of during 


five years has ex 
other single hydrocarbon raw material 


Although 1956 


and usage 


production 


ttlable, on the 


data for 


are not yet ay 


basis of preliminary estimates of pro 
the 


synthetic 


ethylene 
al ohol, 


olve ol 


duction ot three mayor 
ethyl 
ethylene 


1956 


derivatives 
polyethylene, and 
is estimated 
to be in the 31% billion 


The estimated distribution of 


ethylene usage for 
order ot 
pounds 


1955 production of these specific de 


2.— Estimated Ethylene Demand for Major Ethylene intermediates 


(in MM Pounds of Ethylene) 


Year 1950 
Synthetic Ethyl Alcohol 

Ethylene Glycol 

Styrene 

Polyethylene 


All Others 


Total 


is any guide with regard to the petro 


leum picture, it is reasonable to as 


ume that the oil industry 1s prepared 
to undertake the production of addi 
tional material, At the time, 
ubstantial available 
the 
octane 


present 
are 
and, although we must recognize 
effect ot 
motor gasoline and the demands upon 
the these 
higher quality products, it appears cet 


tain that the organic chemical indus 


competitive higher 


madividual refiner for same 


try’s future requirements of benzene 
will be met 

Outstanding growth in the last five 
years has been experienced in chem 
icals derived from various petroleum 
olefins, such as ethylene, propylene 
and butylenes 
of petroleum fractions in normal re 


has in 


derived from cracking 


finery operations As usage 
creased, the cracking of selected hydro 
carbon fractions has been undertaken 
and today a substantial portion of the 
hydrocarbon raw material required for 
organic chemical manufacture is pro 


duced in this manner 
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1954 1955 
655 
470 
218 
80 175 
544 827 


1952 1953 


603 


1951 
557 
450 


2,075 


rivative indicates, as follows, the 
extent to which this product has taken 
a basic place in the organic chemical 
industry 
Synthetic ethyl 
1955, approximately 
gallons roughly 
the total United States production of 
this essential organic chemical. Ethyl 
ene oxide production that of its 


primary derivative ethylene glycol, has 


production 
195 


ale ohol 
for million 


was per cent ot 


and 


grown consistently during the last five 
years to the extent that 1955 produc 
tion of 888 million pounds consumed 
650 million pounds of ethylene or ap 
proximately 21 per cent of the total 
usage 

Polyethylene production growth dur 
ing the last the 
optimistic forecasts made by producers 
Additional 


facilities presently under construction 


five vears bears out 


of this versatile plastic 


will no doubt boost this product into 
con 


1955 


as the major ethylene 
sumer the future 
production in the order of 400 million 


13 per 


a position 


within near 


pounds utilized approximately 
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cent of the total ethylene production 
the manu 


chloride, 


The use of ethylene in 


facture of styrene, ethyl 


ethylene dichloride, ethyl bromide, and 


acrylonitrile accounts for the remain 


ing major uses ol ethylene 

lhe growth pattern ethylene con 
sumption and its distribution to major 
chemicals for the period 1950-1955 is 
indicated in Table 2 
On the basis of the growth pattern reolized 


to date and taking into consideration new 
plants now under construction, ethylene usage 
of 6 billion pounds per year by 1965 does not 
appeor unrealistic. Even though this quantity 
represents a major growth over that currently 
utilized, it represents but a minor portion of 
the potential material that can be produced by 
cracking recoverable ethane and propane 
from presently existing major natural gasoline 
plants and petroleum refineries. Taking into 
consideration the potentials from already ex 
isting plonts and allowing for growth in 
petroleum requirements through 1965, an ulti 
mate ethylene potential in the order of 35 
billion pounds per year could be reolized if 


maximum production were required 


PROPYLENE 


Organic chemicals based  upor 


propylene as a raw material do not 
wide a range of products as 


they 


cover as 
those utilizing ethylene; however, 
ao represent a substantial portion ot 
the 


tion 


ynthetic organic chemical produc 
Isopropyl alcohol represents the 
factor propylene 


1955 


largest single 


and production ap 


650 


utilization 


proximated million pounds oft 


equivalent propylene. Isopropyl alco 


hol 


solv ents 


finds a utilization in the 
field 


intermediate tor the 


mayor 


as well a being the 
production of 
for 


isopropyl al 


icetone, which alone accounted 


475 


cohol in 


million 
105 


pounds of 
Acetone, in addition 


te its industrial solvent, is 


the starting point for the synthesis of 


use as an 


a broad spectrum of higher boiling 


alcohols, ketones, and glycols 

The use of propylene in the manu 
facture of dodecene (tetrapropylene ) 
and nonene represents the next major 
consumption. Dodecene is one of the 


raw materials for the manufac 


synthetic detergents; nonene 


hasic 
ture ol 
for 


modifiers 


plasticizers and other plastics 


Synthetic glycerine from 


propylene and synthetic resins based 


epichlorohydri tur 
Although commercial 
manufacture has not undertaken 
to date, it is anticipated that 


propylene will also find a place in the 


upon repre sent 


ther 


uses cale 
been 


poly 


plastics field 

Based upon the 1955 production ot 
the utiliza 
attained a 


its various derivative 
tion of 


of 1.5 


propylene le vel 


billion Ib 


equivalent to 


(Continued on page 93) 
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Coke produced in the Blaw- 
Knox built refinery unit is 
used directly in making 
electrodes for aluminum 
production. 


PETROCHEMICALS 


are a growing factor in two great industries ... petroleum and chemicals 


Wide experience, gained through long association 
with diversified problems in both petroleum and 
chemicals, as well as in petrochemicals, enables 
Blaw-Knox engineers to meet your most exacting 


requirements in designing, engineering and building 
plants in all three process areas. When planning 
new or expanded facilities, investigate how this 
specialized background can serve you, too. 


BLAW-KNOX COMPANY 


BLAWANK 


Denigners, engineers and builders of planta for the 


petrochemicals and plastics 


Birmingham ¢ Phidadelphia 


* nuclear energy * fate and wile ¢ fertilizers 


Chemical Plants Division 
Pittsburgh 22, Pa. + Chicago 1, Ill 
New York City San Franciace Washington. ¢ 


process industries chemicals petroleum 


synthetic fuels 
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EXON SOLVES THE PROBLEM 


EXON 900 Series resins are tailored to your 


temperatures 


... typical of the Pin-Pointed Properties in Exon vinyl resins 


This unique fitting-the-resin-to-the-need is 
what makes Exon industry's most com 
plete source of vinyl resins. 

Take our friends, the calenderers. They 
produce vinyl in sheet form which 
demands resin properties quite different 
from those used im other forms ol vinyl 
processing. Yet even having those proper 
ties is not enough. For calendering equip 
ment varies widely in processing charac 
teristics, particularly in temperatures 


Exon engineers created a basic resin to 


Firestone 


give calenderers the necessary properties 
to begin with. This resin was made to be 


fast blending to fuse in shorter time, to 
keep sheeting free of “fish-eyes,” assure 
high quality, uniformity 

Then Exon engineers tailored this basic 
calendering resin to the temperature be 
havior of processing equipment devel 
oped Exon 905, 915, 925 resins so that 
heat problems never again need hinder the 
production of any calender 

Its a typi al « xample of Exon at work, 
pin-pointing properties to special needs 

Consider your problem. Then, for a 
resin pin-pointed to the ideal solution, call 


or write Firestone today. 


For complete information and technical service, call or write ] } 


CHEMICAL SALES DIVISION 


FIRESTONE PLASTICS CO., DEPT. 7468, POTTSTOWN, PA. - + 


4 OF THE FIRE NE TIRE & RUBBER CO 


INDUSTRY'S MOST COMPLETE LINE OF VINYLS ENGINEERED TO YOUR SPECIFIC NEEDS 
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RAW MATERIAL FUTURES 


(Continued from page 90) 


bbl. Al 
substantial 
a small 


8 


represents a 


approximately million 
though this 
raw material volume, 
portion of that potentially 
from petroleum refining operations 
the additional 1s 
quired it obtained 
many it 
utilized in the production of motor 
gasoline blending stocks 


it 1s only 


In 
re 
in 
is currently 


event material 


can be readily 


refineries where 


BUTYLENE 


By far the most important raw ma 
group is norma! 
the 
synthetic 


terial in the butylene 
butylene, used primarily 


duction of butadiene 


tor pro 


for rub 


ber, for secondary butyl alcohol and 
its derivative methyl ethyl ketone. The 
1955 production of these products from 
petroleum sources consumed approxi 


mately 0.75 billion lb. of normal butane 


(3.6 million bbl.) and 1.6 billion Ib 
(7 million bbl.) of normal butylene 
Isobutylene usage in the production 
of butyl rubber and various organic 


chemicals reached an estimated 125 


million pounds (600 thousand bbl 


e 


Petroleum 


Although these quantities of indi 
vidual hydrocarbon raw materials are 
extremely important in the over-all 


organic chemical production in today’s 
industrial operations, the actual amount 


of material utilized represents ap 
proximately 2 per cent of the total 
liquid petroleum used in the United 


States today. While it 
that the organic chemical industry will 


is anticipated 


grow at a somewhat faster rate than 
the over-all petroleum usage, many 
other factors rather than hydrocarbon 


raw material availability will deter 


mine the trends that production follows 
lhe development of new processes, the 
of existing 


obsolescence equipment, 


and the change in emphasis on end 
products will have a much greater 
effect upon the future organic chem- 
ical production than basic raw ma 
terial availability. Successful growth 
in the organic chemical field is most 
likely for the company that is pre 
pared to devote a maximum effort to 
research and development, one that 
is in a position to risk very large 
capital expenditures, and one with 
a marketing organization equipped to 
establish and maintain demands for 
high levels of production. At present 
it appea hat much of the future 
growth will be based on petroleum raw 
material 


Presented at A.l.Ch.E. White Sulphur Springs 
Meeting 


available 


ELLIOTT 
Twin Strainers * 


for. 


Dependable, 


Cowire, 


While flow 

Twin Strainer f 

goes through 
with special this 

compartment 
bock-flushing 

water enters ot 
feature ‘ side, drains 
at bottom. 

Elliott Twin Strainers are built in For over 50 years, Elliott Strainers 


have been effectively removing ebjec- 
tionable solids from water and other 
The resulting trouble-free 
service has led in 
power and industrial plants all over 
the country. Elliott also makes Single 
Strainers, one type having an Auto- 
matic Self-Cleaning feature, the other 
type with a basket for 
manual cleaning. For details call your 
Elhott District Office or write Ellott 
Company, Accessories Department, 
Jeannette, Pa. 


two types. With Type A, one strainer 
basket is removed and dumped, while 
liquid flows through the other basket. 
Type A strainers are also built with 
a back-flushing feature, whereby the 
closed-off compartment is cleaned by 
reversing the liquid flow. Flushing 
and draining connections permit 
liquid to enter side of compartment, 
flow through basket and drain at 
bottom. Type V, with large-size 
baske ts, 18 de signed primarily for 
handling oil and viscous liquids. 


liquids, 


to installations 


removable 


$5 

; 
STEAM TURBINES MOTORS GENERATORS + DEAERATING HEATER! 
DENSERS « CENTRIFUGAL COMPRESSORS « TURBOCHARGERS « TUBE ¢ LEANE RS 


* EJECTORS « CON 
STRAINERS 
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with 44 pg. HANDBOOK OF FLUID MIXING 


Basic guide to the techniques of mixing. Non-technical in { 
expression, it thoroughly explains the many factors that 
govern the power, size and type of either propeller or 
turbine mixers and how they apply to process 

requirements. Also includes easy to use tables, charts 
and nomographs to help solve every-day problems. 
Free on request—ask for Fluid Mixing Handbook. 


TOP AND SIDE ENTERING 


Series A, extra heavy duty for large tanks, 
are available in side entering units only 
within a range of 5-30 H.P. with standard 
speeds of 280, 420, and 1150 R.P.M. 
, for average tank capacities, 
are available in sizes of “% to 10 H.P. 
at these standard speeds: 
); 1140 R.P.M. (up to 10 
(up to 7-4 H.P.); 
(up to 5 H.P.). Available 
in both horizontal and vertical models. 
Request bulletin 620. 


TURBINE MIXERS 


lop and Bottom Entering Turbine 
Mixers are particularly applicable where liquid 
blending requires gentle, yet thorough agitation. 

Models are available in sizes from “% to 40 
H.P. Standard speeds are 56, 68, 84, 100, 125, 
155 R.P.M. Request bulletin 1200. 


can be solved 


QUICKLY! 


PORTABLE MIXERS 


Series H at 1725 R.P.M., Series S at 1125 
R.P.M., and Series G at 420 R.P.M. are avail- 
able in motor ratings from 0 to 5 H.P. Also 
available are special speeds, variable speeds, 
as well as air driven models. 

Request Bulletin 520. 


1725 R.P.M. 


NUCLEAR NEWS 


| ing and operating reactors 


. H— MIXER DIVISION 


INDUSTRIES, INC. 


Regent St., Norwalk, Conn. 
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NUCLEAR HEATING 
TECHNICALLY FEASIBLE? 


Heating “without a speck of 
soot, an ounce of ash, or a 
cubic foot of smog” predicted 
by Hanford engineer. 


Successful use of reactor waste heat 
in Hanford buildings has shown that 
dirt-free atomic heating is technically 
feasible, says S. L. Nelson, manager 
of one of the processing operations at 
the Hanford atomic plant 

At Hanford, water from the Colum- 
bia river is pumped through reactors 
used in producing plutonium. This 
water cools the reactor and picks up 
immense amounts of heat (along with 
a slight amount of radioactivity). The 
reactor water is then pumped to an 
outside heat exchanger, where it gives 
up its heat to an ethylene glycol-water 


| solution. The ethylene glycol solution 


is circulated to air conditioning sys 
tems in reactor buildings, operations 
buildings, administrative offices, and 
maintenance shops 

Safety of the system is assured by 
maintenance of a higher pressure in 
the secondary ethylene glycol system 
than in the reactor coolant water. If 
a leak should develop, the flow would 
be from the non-radioactive fluid into 
the radioactive fluid, thus preventing 
radioactive water from getting into 


| the heating system 


Technical Problems Simplified 


Producing power with atomic re 
actors, said Nelson, involves many ex 
pensive problems which shrink to in 
significance if low pressures, and tem- 
peratures below the boiling point of 
water, can satisty the designer. While 
not worth much for driving a turbine 
this range of heat does nicely for space 
heating, as in the new Hanford atomic 
energy heating system 

Success of such a program, em 
phasized engineer Nelson, depends on 
availability of atomic fuel for heating 
purposes, design of a reactor specific 
ally for low-energy heat production 
and overall reduction in costs of build 


| A research reactor with exceptional 


safety and utility features will be 
constructed by General Atomic Divi 
sion of General Dynamics Corp. at 


| its John Jay Hopkins Laboratory for 
| Pure and Applied Science in San 


Diego, Cal. The reactor will be a 
major tool in the laboratory's investi 
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A NEW POLYETHYLENE TOWER PACKING BASED ON THE PRINCIPLE OF INTERSTITIAL HOLDUP 


Increased Efficiency 


Increased Capacity 


Lighter Weight TELLERETTE’ 


Unbreakable Units 


Tray Column 
Characteristics 


Send for this folder. It contains 
more detailed explanation. 


THE HARSHAW CHEMICAL 
1945 E. 97th Street Cleveiand 6, Ohio 
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Lighter 
Unbrecteble Units 
Trey Cotvmn 


«Serving 
the Chemical 


and Process 
industries 


A 
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PACKAGED 
LIQUID COOLERS 


Doyle Roth 


DEPENDABLE 
EQUIPMENT 


Literature is available 
on any of these D. & R, products. 
Contact Doyle & Roth for 


prompt ottention to your 
individual ements. 
HEAT EXCHANGERS 
TANK TRANSPORTS # 
| a complete line of “24 
| lightweight transports 


DOYLE & ROTH 


(136-50 TWENTY-FOURTH 
BROOKLYN 32, N. Y. 


PRESSURE VESSELS 
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NUCLEAR NEWS 


A 500-foot tunnel, 19 feet high and 
23 feet wide, is the latest “method” 
being used to dispose of radiation- 
contaminated equipment at General 
Electric's Hanford Atomic Laboratory. 
An underground extension of a new 
chemical separations plant where ura- 
nium fuel is processed after being ir- 
radiated in nuclear reactors, the tun- 
nel, about as big as a Pharoah’s tomb, 
is fitted with spur railroad track and 
when a piece of heavy equipment is 
worn beyond use and too radiation- 
contaminated to be repaired, it will be 
loaded onto a flat car, rolled into the 
tunnel, and a concrete, water-filled 
radiation barrier gate will shut and 
entomb it. O 


The first shipment of high-purity 
crystal bar thorium has been made 


from Metal Hydrides, Inc.’s pilot 
plant. With larger facilities in the 
design stage, Metal Hydrides is now 


ready to fill orders up to ten pounds 
the crystal bar thorium is pro- 
duced by the Arkel-deBoe 
process recently developed by Metal 
Hydrides in cooperation with Battelle 
Memorial Institute. The process yields 
thorium of the highest purity now ob- 
tainable. Thorium is expected to be 
important in the civilian atomic power 
program, 


each. 
iodide 


A complete control system to control 
all reactor functions at all power 
levels will be built for the swimming- 
pool type reactor being constructed for 
trazil by Babcock & Wilcox. Leeds 
& Northrup will build the system. O 


A research program to investigate 
the use of natural uranium enriched 
with plutonium as a possible new 
fuel for atomic power plants is in 
at the Hanford installation 
AEC by General Electric. 
[he program is aimed at developing 
practical, low-cost methods of fabri- 
cating plutonium fuel elements, testing 
such elements in a small reactor, and 
subsequent reprocessing. The new fuel 
the fact that many 
countries must build only reactors that 


operation 
operated for 


would eliminate 
operate on natural uranium or commit 
themselves to importing enriched 
uranium. It could also make it possible 
to net more power from a given sup 


ply of uranium. 0 


Contract for a preliminary technical 
and economic study of a mobile nu- 
clear reactor power plant for pos- 
sible application to locomotives has 


been awarded to Walter Kidde Nu- 
clear Laboratories by Baldwin-Lima- 
Hamilton Corp. and Denver & Rio 


Grande Western Railroad 0 
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HOW MANY PROBLEMS IN THIS PICTURE? 


Seamless and welded tubular products, seamless welding fittings and forged steel flanges in carbon, alloy and stainless steels 


Some layouts present a multiplicity of engineering, purchasing, ware- 
housing and financing problems. Conceivably, (1) Return bends 
have to be designed for a perfect fit on their heater tubes, 

(2) Both tubing and fittings must meet the same exacting 
customer standards, (3) Simultaneous delivery must be 
made to guarantee erection schedules, and (4) Money 
tied up in material in process at any one time must 
be kept to a minimum. 

In such a situation, it’s best to depend upon Mr. Tubes 
for coordinated delivery of perfectly matched tubing 
and fittings. 


Think of your own requirements in terms of the right 
tube for the job, tubing (or alloy pipe) and welding 
fittings and forged steel flanges as components of an 
integrated system—and you'll make B& W's Mr. Tubes 
a member of your team. The Babcock & Wilcox Com- 
pany, Tubular Products Division, Beaver Falls, Pa. 
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Falls Industries is first again... 
with Comprehensive Data for 
Cost Estimation of Impervious 
Graphite Processing Equipment 


This 32 page report presents costs and equipment specifications 
on all the standard impervious graphite processing equipment 
produced by Falls Industries. Equipment is illustrated with 
drawings, diagrams or photographs. Costs are tabulated in dollars 
per square foot of heat transfer surface, or other convenient unit. 


Also covered in this report are the famous IMPERVITE im- 
pervious graphite Rupture Disk, and the IMPERVITE CROSS- 
BORE heat exchanger—the most recent exclusive developments 
of Falls Industries. 

The following unsolicited comments are typical of the 

many received 

“This is exactly the type of information we like to get 

with costs included.” 

“It presents the most comprehensive picture of equipment 

data issued on the subject.” 


PHONE: CHurchill 8-5357 
TELETYPE: SOLON 0-720 


Follow the responsible leader- 
ship of Falls Industries for 
practical development of 
better processing equipment, 
and greater service 


FALLS INDUSTRIES, INC. 

31911 Aurora Rood * Solon, Ohio 

Gentlemen: Send me a copy of your “DATA FOR COST ESTIMA- 
TION” Bulletin No. 249. 


Company 
Address 
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A $22-million plant at Henderson, 
Ky., to refine uranium ore and con- 
centrates for sale to the Government 
is planned by Mallinckrodt Chemical 
Works and Climax Molybdenum Co. 
The joint plant is among seven pro- 
posals AEC has received for such 
plants. The plant will turn out uranium 
“feed” materials that, in turn, will be 
made by the Government into fission 
able uranium reactor fuel. Operation 
will be on a unit price basis 

Climax will be majority owner of 
the joint company. Mallinckrodt is a 
pioneer in the development of the 
uranium refining process, currently 
operates a refining plant in St. Louis 
(see CEP, December, 1956), will 
operate a new $33-million government 
owned refining plant under construc- 
tion at Weldon Spring, Mo 0 


AEC has issued a license to Aerojet- 
General Nucleonics to operate its 
low-powered research reactor at San 
Ramon, Cal., after a pre-operational 
inspection by Commission Representa 
tives. 

Designated “AGN-201,” the reactor 
is designed to operate at a power level 
of 100 milliwatts (0.1 watt). A com- 
pact, self-contained facility housed in 
a steel shell, the reactor is a prototype 
of reactors to be offered for sale to 
colleges, universities and other insti 
tutions for use in training and re- 


search 


Ceramic fuel elements for atomic 
reactors are now being made by the 
Norton Company, Worcester, Mass 
Molded of uranium oxide, the fuel ele 
ments are a new product although 
Norton has been making reactor con 
trol rods of boron carbide for some 
five years 0 


This artist's sketch of a new type Van de 
Graaff particle accelerator shows the 10-mil- 
lion volt “atom smasher,” highest energy Van 
de Graaff announced to date, as it will look 
when installed early in 1958 at the Chalk River 
facility of Atomic Energy of Canada, itd 
(Canada’s A.E.C.) The machine, called a Tan 
dem Accelerator and designed and manufac 
tured by High Voltage Engineering Corp., 
Burlington, Mass., will enable the study in 
continuous detail for the first time of the 
nuclear energy ‘evel of heavy elements which 
are known only in potches today. 
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how to clinch a process heatin 


Name your process ... your operating condi- 
tions ... your heating or cooling requirements. 
Ross pre-engineered, standardized exchang- 
ers are your time-saving, cost-saving answer 
Readily assembled from standard parts they 
represent the world’s widest range of materials, 
designs and sizes available in a standard unit. 
What material does your application call 
for? Stainless steel, copper alloys, plain steel, 
cast iron? What design is indicated? Single or 
multi-pass, removable tube bundle, floating 
head, fixed tubesheets, triangular or square 
pitch tubes? What shell size? Two-inch diam- 
eter or 31 inches? What length? Eleven inches 
or 29 feet? How heavy? Five pounds or nine 
tons? What type connections? Flanged? Pipe 
tapped? Where are they to be located? 
Virtually any combination of these and other 
elements can be provided in a fully standard 
ized or a modified standard Ross Exchanger ... 


cutting months off engineering and manufac- 
turing time, and dollars off the invoice 

Ross engineers, in consultation with you, can 
quickly come up with a “standard” answer to 
your heat exchange requirements for your 
process work as well as your equipment and 
machines. But, if your case ts individual, pre 
éluding a “standard” answer, you can bank on 
this: Ross experience in specially engineered 
exchangers will produce the “special” answer 
that is exactly right for you, too 

Write Ross Heat Exchanger Division of 
American-Standard, Buffalo 5, N. Y. In 
Canada: American-Standard Products (Can 
ada) Limited, Toronto 5, Ont 


ROSS HEAT EXCHANGER 
Division of Amenican-Standard 


* Pre-engineered, standardized Ross Exchangers cut months 


normal engineering and manufacturing time. 
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A report from the 
White Sulphur Meeting 


While cost is certain to go up, 


present short supply of labor 


could become a surplus within 
ten years, depending on who is 
looking at... 


e Industrialist, labor leader, gov- 
ernment statistician * agree the cost 
of labor is going up. . . up. 

e Supply, already short, will con- 
tinue so for the next ten years, 
says Department of Labor's statistics- 
watcher Wickens. 

e “Not sol” counters labor's Knight, 
who worries about automation cutting 
into man-hour requirements, talks 
shorter work weeks with same (or 
more) take-home pay to maintain con- 
sumer buying power. 

e Revealed: unions to put pres- 
sure on chemical industry (Knight). 
This will happen in 1958, says steel 
industry’s Kirkpatrick. 

© Question of engineer's remunera- 
tion debated by Knight, who “sug- 
gests” collective bargaining; and 
Kirkpatrick, who calls for management 
to re-evaluate engineers’ jobs and pay 
larger increases as careers advance. 


hese and other points were covered 
T: a lively symposium at A.I.Ch.E.’s 
Spring Management Conference. With 
a near capacity audience in the stately 
Greenbrier, chemical engineers in—or 
near—management heard that the 
shortage of “depression babies” will 
produce a dip in the availability curve 
for people between the ages of 25 
and 34 by 1965. So says Labor Dept.’s 
Wickens, who advises hiring young 
and old, plus women, as a solution to 
the problem. 

Oil & Chemical Workers’ president 
O. A. (Jack) Knight disagrees, sees 
automation causing a labor surplus 
due to technological unemployment by 
1965, expects reduction of work time 


* Symposium at A.L.Ch.E. White Sulphur 
Springs National Meeting. E. R. Smoley, The 
Lummus Co., chmn.; D. V. Brown, Sloan School 
of Industrial Management, MIT, presiding; F. 
H. Kirkpotrick, Asst. to the Pres, Wheeling 
Steel Corp; A. J. Wickens, Deputy Asst. Sec. 
of Labor, U. S. Dept. of Labor; O. A. Knight, 
president, Oil, Chemical and Atomic Workers 
International Union (AFL-CIO). 


Occupational group 


Professional & technical 
Proprietors & managers 
Clerical & sales 
Craftsman (skilled) 
Operatives (semi-skilled) 
Service workers 
Laborers 


Farmers & farm workers 


Fig. 1. Employment in major occupational groups. Per cent change, 1955-65. Our expanding 


economy demands more workers 


FUTURE LABOR TRENDS in the chemical industry 


to 30 hours a week at same take home 
pay 

Says Knight, “Our rate of produc 
tivity would permit shorter hours right 
now there is general full em- 
ployment and as long as this continues 
there will be no great pressure for 
a sharp reduction in hours but 
manpower problems that come with 
automation will result in shorter hours, 
earlier retirement age, extended vaca- 
tions Organized labor's long 
range goal is 30 hours a week with 
no reduction in take home pay.” 

Wickens takes sharp issue with 
Knight: “Automation is overrated 
We have seen a bulge in automation 
ind there now seems some sign of 
its leveling. Automation is just an- 
other phase of almost continual tech 
nological change going on for 150 
years.” Steel’s Kirkpatrick agrees 
with Wickens that automation is 
overrated: “There will be displace 
ment, temporarily, but people will be 
absorbed into other jobs gradually.” 

“The unique high degree of mobility 
which characterizes the American 
people,” continued Wickens, “combined 
with the fast changes in our tech- 
nology, will enable displaced workers 
to move readily into new occupations 
The present large increase in service 
workers, such as TV repairmen, is 
an example of mobility taking advan- 


better educated and better trained. 


tage of the developments of our tech- 
nology.” 

Basing her views on statistics of 
population, Wickens sees the opposite 
of Knight's views in 1965, sees the 
necessity of hiring older people, 
women and youngsters, delaying the 
retirement of older workers, to make 
up for the shortage of people in the 
25-34 age bracket in 1965. 


Labor—Rising Cost 


With high employment levels and 
shortage of supply, Wickens sees in- 
creases in wages and fringe benefits 
to add to the cost of chemical pro 
duction over the next decade. Kirk 
patrick confirms this: “There is little, 
if any, chance that wage rates will 
move in any direction—except up.” 

Knight had explanations: “In those 
fringe areas of the chemical industry 
where wages are too low to support 
a decent standard of living, organ 
ized labor will force wage increases 
in the reasonably near future 
wages will increase as and when living 
costs increase organized labor 
will press for and secure wage in- 
creases commensurate with increases 
in productivity fringe benefits 
likewise will gradually increase 
I predict that the time is near at hand 
when most fringe benefits will be paid 


(Continued on page 102) 


Fig. 2. Men in the labor force. Change in size of age groups, 1955-65. The male labor force 
will increase by 5 million. (Charts courtesy U. S. Dept. of Labor.) 


Age group A 0 


14-24 


25-34 


35-44 


45-54 


55 & over 
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steel 
holds the answers 


Every industry that works with steel has its special problems 
of the proper steels for every job... more and more indus- 
tries are finding that Stainless “holds the answers” to 
their problems. 


Take the petroleum and chemical industries for instance. 
They demand resistance to corrosion, to abrasion, high 
temperatures, cold temperatures, scaling and hydrogen 
blistering. Solid stainless can do the job. But, in some equip- 
ment, stainless cladding can answer the problems. . . and 
cut costs as well. 


Sun Ship knows how to fabricate stainless and the other 
special alloys. They have the facilities and experience. Large 
jobs or small jobs will receive prompt attention. 


Our Sales Engineering Department will 
be glad to discuss with you any problems 
to which our Alloy Products Shop may 
hold the efficient and economical answer. 


oF Sum sHIPBUILDING 


& DRY DOCK COMPANY 


ON THE DELAWARE + CHESTER, PA. 
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How a 
Paracoil 


OBSTACLE 
COURSE 


gives you 
better heat 
exchange 


Davis Makes It — Better! 


Paracoll Type “'P’’ Exchanger, 2-Pass Type, Stationary 
Head End. Tube bundle partially withdrawn, showing 
segmental baffles. Note close tolerances between 

tubes and baffles, and between baffles and shel! 

Close baffle tolerances assure higher heat transfer rates. 


Tumble the liquid . . . keep it baffled . . . make it take the 
long way home . . . that’s what Davis will do to create 
proper turbulence to give you the most efficient heat 
transfer in equipment designed for your needs. And, 
we know just how to do it. 


Our engineers have been designing equipment for 
chemical process industries, industrial process 
application, power plants, utilities and marine projects 
since 1915. 


Write for Bulletin 1000 


DAVIS ENGINEERING CORPORATION 
30 Rockefeller Plaza, New York 20, New York Circle 6-5650 
1064 East Grand Street, Elizabeth 4, New Jersey Elizabeth 2-6780 
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(Continued from page 100) 


for entirely by employers, instead of 
partially by employees (one reason 
to avoid paying income tax on money 
first paid to employee, then paid into 
benefit funds ).’ 


Union Picture 


labor's pressure is going to 
be felt in the chemical industry is 
the opinion of Kirkpatrick, who sees 
1957 as a “cold war” year in prepara 
tion for high union demands in 1958 
Major aim: to get employees psycho 
logically ready to strike in 1958 if 
necessary ind to convince manage 
ment that major strikes will be in 
evitable if they do not agree to union 
demands in large part 

Seeming to confirm Kirkpatrick 
Knight said, “The intention of our 
union is to organize as many chem 
ical workers as we can, anywhere 
everywhere, and at any time we can.” 
Knight went on to predict that the 
number of organized chemical work 
ers will double within the next five 
to seven years, and the chemical in 
dustry may become one of the “pat 
ternmakers” of labor 

Eventually, organization of chen 
ical workers is going to be complete 
aid Knight. His own Oil, Chemical 
and Atomic Workers, he said, are at 
the present moment working closely 
with the International Chemical 
Workers Union (formerly the AFI 
union as opposed to Knight’s CIO 
union, but together now in the big 
AFL-CIO merger) on some form of 
industry-wide bargaining unit to re 
duce battling among themselves. Any 
form of unity between the two unions 
would put them in a stronger bargain 
ing position 

Industry Kirkpatrick ees little 
chance of success in the near future 
in these attempts to unify the former 
union competitors “Personal and 
political rivalrie power struggles 
sheer imability to find enough high 
paying union jobs to go around, will 
keep the AFL and CIO pretty much 
ol a paper merger.’ At the same 
time Kirkpatrick sees little chance of 
significant Congressional labor legisla 


tion this vear 


and Uni 


Looking to 1965 for technical and 
professional people, Wickens said, 
“Non-plant workers in the chemical 
industry are expected to increase more 
rapidly than plant workers.” Giving 


(Continued on page 104) 
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This over-all plant view shows several of the compact Cooper-Bessemer M-Line compressor units thot 


deliver dependable performance in the Brea Chemicals, Inc. modern ammonia plant near Los Angeles 


HERE’S MULTIPLE-SERVICE FLEXIBILITY 


IN MODERN AMMONIA PRODUCTION 
.- with Cooper-Bessemer JM Compressors 


@ Twelve Cooper-Bessemer JM compressors, to- 
taling 17,500 horsepower, are doing an efficient, 
economical job of handling a wide range of com- 
pressor services in the Brea Chemicals, Inc, 13- 
million-dollar ammonia plant near Los Angeles. 


JM-4's for air, ammonia, mixed gas, hydrogen 
and recycle service, and JM-6's handling nitrogen 
compression, offer important savings to this pro- 


ducer of 245 tons of ammonia daily. 


Here, to list but a few, are reasons why Brea, like 
so many other modern chemical producers, bene- 
fits from Cooper Bessemer's century of compress- 
ing experience; there's extreme flexibility to handle 
a wide range of pressures and different gases, ad- 
afford 
strength and rigidity, there's five-step unloading at 


vanced design and metallurgy unusual 
constant speed, the crankshaft is a steel forging of 
exceptionally large diameter thus low unit bearing 
pressures, compressor cylinder jackets are designed 


DIESELS @ GAS ENGINES @ 


GAS-DIESELS 


to insure adequate, uniform cooling, and the JM’'s 
exceptional COMpPAclness does not sacrifice accessi 


bility or ruggedness 


If you're interested in compressing, write or call 
for full details . . 


of these modern units 


learn about all the plus features 
The nearest ¢ ooper- Besse 


mer office will gladly cooperate 


MOUNT VIEHON, 


/ 
COOPER-BESSEMER 


City, Pinna 


New York City © Seattie, Wosh. © Bradford, Po * Chicago, Ill 
Houston, Dallas, Greggton, Pompa and 
Washington, 0. C Shreveport, lo 
Angeles, Calif. © St. lows, Mo. 
Orleans, to. Tulsa, Oblo. © Cooper Bessemer of Conoda iid, 
Edmonton, Alberto 


Odessa, Tesas 


Son Francuco, los 


Gloucester, Moss. © New 


Holifas, Nove Scola 


ENGINE-DRIVEN AND MOTOR-DRIVEN COMPRESSORS 
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Specify 
Protective 
Coatings 
With a 
Slide 
Rule! 


Use Carboline’s Engineering Approach! 


When an engineer wants an accurate calculation, he doesn't 


Mucss he uses his slide rule. 


When you buy or specify protective coatings, don't guess about 
the system that is best for your needs, Follow the engineer's 
example, and use a “slide rule” — a careful, point-by-point com- 
parison of the facts on these important features: 


SOLIDS CONTENTS 

COVERAGE PER GALLON 

MIL FEET PER GALLON 

MIL THICKNESS PER COAT 
RESISTANCE TO CORROSIVE 
ESTIMATED RECOATING CYCLES 


COST PER SQUARE FOOT 
PER YEAR OF SERVICE 


Carboline data sheets and 


recommendations 


give you all the facts necessary to arrive at a 


sound, clear-cut) conclusion 
all of points, Carboline 
score high 
ered the true 


these basic 


effectiveness and long 


You will find, on 
Coatings 
Many Carboline users have discov- 
range 


economy of Carboline Coatings by this scientific 


comparison approach 


Sales Offices in Boston, New York, Pittsburgh, 
Los Angeles, 


Detroit, Chicago, Houston, Denver, 


San Francisco, Toronto and other leading cities. 


335 Thornton Ave., St. Lovis 19, Mo. 
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FREE — 18” 
comparative data 
chort your 
‘slide rule’ for 
judging protective 
coating systems 

permitting quick, 
accurate evaluation 
of systems on the 
basis of cost per 
foot per 
service 


square 
year of 
Write for your free 

copy today 


Monufacturers of 
PHENOLINE, POLYCLAD, 
RUSTBOND PRIMERS 


Specialists 
in Corrosion Resisting 
Coatings and Linings 
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FUTURE LABOR TRENDS 
IN CHEMICAL INDUSTRY 
(Contiued from page 102) 


figures, Wickens showed that while 
total employment in the chemical in- 
dustry increased by about 14% from 
1948 to 1953, employment of chemical 
engineers went up 45%, other scien- 
tists and engineers 62%. At present, 
98% of chemical engineers are em- 
ployed. “So far as shortages of chem- 
ical engineers are concerned,”’ Wickens 
said, “it is likely that they will con- 
tinue for several years to come.” 

With this heavy employment of en- 
gineers, and the present short supply, 
plus a definite relative decrease in the 
engineer's and other professional com- 
pensation, the engineer has come up 
with many problems (see Rusch ar- 
ticle and NICB Report article in CEP, 
January 1957). 

Kirkpatrick emphasized that engi- 
neers desire more pay but, along with 
it, they also want more professional 
recognition. Unions overemphasize the 
money problem, but management, felt 
Kirkpatrick, tends to underestimate 
the problem of professional recogni- 
tion. “We've got to quit using en 
gineers at low-skilled jobs. Manage 
properly analyzed jobs 
engineers are assigned to,” Kirkpat- 
rick said. “We must take a long 
look at engineers’ assignments and 
make sure they are given jobs com- 
with their training.” In 
this regard, Wickens pointed to the 
trained engi- 
neers and the waste that results from 


ment hasn't 


mensurate 
ever-growing need for 


poor job assignment. 

Knight was blunt: “The squeaking 
wheel gets the grease. The opinion I 
hold is simple: professionals should 


organize for collective bargaining.” 
As for 
the details of any proposed profes 
organizing, Knight said it is 
still in the study stage—but it is under 
tudy in his chemical industry union 


“If we 


his own union's plans, and 


sional 


find sufficient interest on the 
part of technicians and professionals, 
we intend to offer organizational op 
portunities to them.” 

Knight is not making idle con 
versation Kirkpatrick 
that with the present professional and 
technical situation as it is [a short 


emphasized 


age, a salary “squeeze,” plus feelings 
of lack of recognition], “Companies 
a little more 
understanding, and a little 
look at their white 
workers, their technical personnel, and 
in particular their The 


such people, with high 


are going to take a closer, 
more 
alarmed collar 


engineers 
scramble for 
starting salaries and then slow progres 
sion, is fertile soil for employee un- 


rest in 
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What you need here is an ALDRICH PUMP 


Corrosion, abrasion, high viscosity and high pressures are not 


always problems. Not when the pump is an Aldrich 


Long life. Aldrich Pumps take punishing service, year after year 
Available in aluminum bronze, stainless steel, Hastelloy and 
titanium, Aldrich fluid ends handle all types of liquids—nitric 
acid, caustic solutions, fatty acids, acetic acid, aqua ammonia, 


anhydrous ammonia and many more. 


Easy maintenance. Fluid end sectionalization, with changeable 
plunger sizes and interchangeability of parts, means fast, easy 
maintenance. Parts can be replaced easily and quickly, at low 
cost. Valves can be removed for inspection without special tools or 
equipment. Individual sections of the fluid end can be replaced 
at a fraction of the cost of conventional type fluid ends 


Send for details. For your tough pumping problems, it pays to 
specify Aldrich. Write for your copy of Data Sheet 100, a condensed 
catalog and selection table covering our entire line. The Aldrich 
Pump Company, 20Gordon Street, Allentown, Pa. 


This Aldrich Triplex Pump in explo 
sives plont, pumps nitric acid af 185 
Ibs. / min against 400 psi maszimum 
pressure. Aldrich Pumps ore available 


in 25 to 2400 hp 


THE 


PUMP COMPANY 
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Spraco full-cone, free-flow noz le discharging 860 gpm at 5 ps 


shutter speed... at Uus speed the pulsations of the pump are apparent in the spray pattern. 


RADICALLY NEW! 


full-cone FREE-FLOW nozzles 


Spraco welcomes your 


nozzle problems 


spray 


As a leading 


consultant to industry for over 
42 years, we are at the fore- 


front in 
development. 


spec ial 


noze2le 
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from SPRACO 


Spraco’s totally new, full-cone free-flow 
nozzles have been specially developed 
for high capacity, low pressure installa- 
tions where clogging is a problem and 
full-cone spray pattern a_ necessity. 
Streamlined internal vane construction, 
with maximum vane openings, offers 
minimal flow resistance, virtually eli- 
minates clogging. 


STANDARD MATERIALS bronze, 
cast iron, or stainless steel. Or, to order 
from any cast machineable material. 
SPRAY CHARACTERISTICS 
uniformly distributed full cone spray. 


PIPE CONNECTION 4”-8". 
CONNECTIONS 
APPLICATIONS cooling towers, chem- 


ical processing, coke quenching, aera- 
ting and purifying water supplies, 


screwed or flanged. 


cooling ponds, packed towers, absorp- 


tion towers, etc. 


Write today for free, 30-page 
nozzle catalog. A complete 
selection of standard nozzles 


are available from stock yorztt 


SPRAY ENGINEERING COMPANY 


132 Central Street, Somerville 45, \fass. 


| Two summer Intensive Courses in 


This photo was taken at 1 / 5000 sec. 


INSTITUTIONAL NEWS 


Industry has again widened the scope 
of its hunt for engineering graduates. 
Figures released recently from the 
Carnegie Institute of Technology Bu 
reau of Placements indicated a marked 
trend on the part of industry into the 
field of recruiting Ph.D. candidates, 
apart from M.S. and B.S. This drive 
for engineers in the Ph.D. field is 
accompanied by a significant rise in 
students entering the 
With the con 
sistent shortage of engineering students 


the number of 
graduate field of study 


and the increased number of students 


entering graduate studies, the com 
panies have not only been forced to 
recruit harder and longer, but at a new 


and higher level 0 


Automatic Control will be held at 
the Univ. of Michigan College of 
Engineering June 17 to 22 inclusive, 
April 15 


is closing date for registration, and 


and June 24 to 26 inclusive 


the courses are intended for engineers 
who wish to obtain a basic under 
tanding of the field but have little 
time in which to do it O 


A two-day conference on high-tem- 
perature materials will be held April 
16 and 17 in the Hotel Carter, Cleve 
land, Ohio AIME in 
cooperation with the High-Tempera- 
ture Committee of the Institute of 
Metals Division, the conference will 


Sponsored by 


be of particular significance to engi- 
neers working in the nuclear field, as 
well as in missile and aireraft work. 9 


A grant of $115,800 has been made by 
the National Science Foundation to 
the Oak Ridge Institute for Nuclear 
Studies to carry out an expanded 
Travelling 
Lecture Program for 1957-58. Spon 
sored by N.S.F. in cooperation with 
the U. S. Atomic Energy Commis 
sion, which is contributing $38,000, 
this unique “travelling teacher” pro 


Science Demonstration 


gram is designed to stimulate interest 


in science and science-teaching careers 


on the part ot econdaryv school 
student O 
National Nuclear Instrumentation 


Conference will be held in Atlanta, 
Ga., April 10-12. 


society ot 


Sponsored by the 
Instrument America, the 
conference will include sessions on i 
strumentation of nuclear power plants 
inutacture 


ot reactor 


everal type 

of nuclear fuels, unclassitied militar 

application radiation measurement 

as well as application of nuclear in 


struments to 


| 
| 
“| 
a 
| 
i! 
requirements 


WHAT'S SO GREAT ABOUT 


EYE SAVERS SOFT VINYL FRAME 
SAFETY GOGGLES 


If you checked all three, you scored 100%. If 
you need all three, you should check into Eye 
Savers SOFT VINYL FRAME safety goggles. 


For details, see your Authorized Eye Savers Supplier or write direct 
Quality Eye Protective Equipment Made by the Leaders in Plastic 


WATCHEMOKET OPTICAL CO., INC. 


232 WEST EXCHANGE ST., PROVIDENCE 3, R. |. In Caneda: Levitt-Safety Limited, Toronto 10, Montreal 26, Winnipeg 
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WAT Liquid Chlorine Evaporator and regulating valves at a 
large power generating station 


W&T CHLORINE EVAPORATORS 
safely convert liquid chlorine to gas 


W&T Liquid Chlorine Evaporators convert chlorine, withdrawn 
from ton containers or tank cars as a liquid, to chlorine gas at sustained 
rates up to 8000 pounds per 24 hours for each evaporator. Large 
users of chlorine gas can thus overcome the limited sustained with- 
drawal rates of chlorine gas from containers or tank cars, and reduce 


the number of “in service” containers required. 

W&T Liquid Chlorine Evaporators are designed for safety in 
keeping with good chlorine handling practice. For additional informa- 
tion write for Bulletin I-59. ’ 


Y, WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET. BELLEVILLE 9, NEW JERSEY 


MERCHEN GRAVIMETRIC 
FEEDERS & METERS 


for dry free-flowing materials 


e automatic batch control 
e continuous blending 
e materials accounting 


Accuracy 1°/, 
Rates 3 to 3000 Ibs. per min. 


Write for Bulletin No. M-32 
WALLACE & TIERNAN 


INCORPORATED 
25 MAIN ST BELLEVILLE 9. N. J. 
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INSTITUTIONAL NEWS 


A symposium on Chemical Reaction 
Engineering will be held in Amster- 
dam, Netherlands, May 7, 8 and 9, 
1957, under the auspices of the Euro- 
pean Federation for Chemical Engi- 
neering. 


A series of one-week resident lec- 
tureships for five of the country’s 
most distinguished theoretical physi- 
cists is in progress at New York Uni- 
versity’s College of Engineering. Each 
of the five men will give three formal 
lectures open to the public at large 
free of charge. Julian Schwinger, 
Harvard, has already given his iec- 
tures on Field Theory, and Maurice 
Goldhaber, Brookhaven, has given his 
on Fundamental Particles. March 19, 
20 and 21, Edward Teller, Univ. of 
Cal., will present his lectures on Nu- 
clear Models. March 26, 27 and 29, 
J. C. Slater, MIT, will give his lec- 
tures on The Solid State. April 30, 
May 1 and 3, Subrahmanyan Chan- 
drasekhar, Univ. of Chicago, will pre- 
sent his lectures on Astrophysics. O 


New York University College of 
Engineering will conduct a program 
of 25 lectures on vacuum metallurgy 
from June 10 through 14, where spe- 
cialists from the U. S. and abroad 
will discuss vacuum pumping systems, 
thermodynamics, specific processes, the 
design and operation of are and in- 
duction melting systems, and applica- 
tions of vacuum processed materials 
The course is open to persons with 
a general engineering background in- 
cluding some metallurgy. Inquiries 
should be addressed to R. F. Bunshah, 
New York College of Engineering, 
University Heights, New York 53, 
N. Y. 0 
The nation’s first comprehensive 
demonstration of systems now in 
use for the organization, storage and 
retrieval of recorded information, 
together with a symposium on infor- 
mation-handling problems and_ tech 
niques, will be held April 15, 16 and 
17 in Cleveland by the School of 
Library Science of Western Reserve 
Univ. (in conjunction with its Center 
for Documentation and Communica- 
tion Research) and the Council on 
Documentation Research. 0 


48th Annual Meeting of the Ameri- 
can Oi! Chemists Society wil! be held 
at the Roosevelt Hotel, New Orleans, 


April 29 through May 1. 0 


Eleventh Annual Industry-Faculty 
Conference will be held at Louisiana 
State Univ., Baton Rouge, March 28 
and 29, 1957 Oo 


mith wil | 
| 
| 
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Crane plastic pipe licks acid corrosion 
problems for battery manufacturer 


Metal pipe and fittings would last about 30 days in the 
battery test tanks of Globe-Union Inc., leading storage 
battery manufacturer. Sulphuric acid concentration 
would build up gradually until a destructive elec- 
trolytic action was set up with the metal piping 
materials. 

Eighteen months ago, Crane polyethylene pipe re- 
placed the metal pipe and fittings. Although in con- 
tinuous use, recent examination of the plastic piping 
revealed it to be as good as new. 


Use of Crane plastic piping expanding 

Made of nontoxic virgin resins, Crane plastic pipe and 
fittings now are used to carry more than 30 chemicals 
and products such as beer and other beverages, acids, 
salt solutions, and alkalies 

Crane plastic piping is lightweight, can be easily 
installed by one man using simple tools, saves man 
hours and is not affected by freezing. It is available 
in standard wall and pressure-rated pipe, with working 
pressures up to 100 psi at 75° F 


Ask your Crane representative for a new booklet describing Crane plastic pipe and fittings. 


CRAN E PLASTIC PIPING 


VALVES © FITTINGS © PIPE © PLUMBING © KITCHENS © HEATING © AIR CONDITIONING 


Since 1855— Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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Fig. 3. Installing conveyor in chamber 


he art of vacuum dehydration, the 

advantages of using low tempera 
ture, and the general superiority of 
products obtained by these techniques 
is well understood. However, up to 
the present, there have been serious 
technical obstacles to the continuous 
vacuum dehydration of certain heat 
and oxidation-sensitive or thermo 
plastic food products, chemicals, and 
pharmaceuticals 

During World War II, a need for 
low cost drying equipment for blood 
plasma and antibiotics stimulated in 
tensive work in this direction on the 
part of the Chain Belt Co. While the 
work was not completed in time for 
this machine to play a wartime role, 
development was continued until, at 
the present time, the technique is con 
sidered ready for large-scale commer 
cial application 

Present applications include soluble 
coffee, citrus bioflavonoid compound 
and orange and grapefruit crystal 
Promising products still in the labora 
tory or pilot plant tage are dehydrated 


reduces 


tomato paste or juice, dehydrated 
whole milk, food supplements, and 
everal chemical and pharmaceutical 
products 

For economic reasons, materials to 
be dried are generally in the form oft 
heavy concentrates, although dilute 
olutions of many products may be 
handled satisfactorily. Such concen 
trations range from a low of 15 or 20 
per cent solids to a high of 75 per cent 

Advantages claimed for this method 


include 


1. Lower cost than batch drying 

2. Relatively low drying temperatures 

3. Drying in the substantial absence of 
oxygen. 

4. Ability to cool the product in vacuo 
immediately after drying. 

5. Short drying time 

6. Improved cold water solubility 

7. Absence of heat damage 


Operating Principles 


lhe feed material is introduced into 


the vacuum chamber at a_ predetet 
mined temperature by means of a suit 


Continuous 
vacuum dehydration 


and G 


costs 


How does a continuous vacuum dryer operate? What are 
its principle fields of application? What are its main 
advantages over batch drying methods? What are the 
factors to be considered in the design and specification 
of this type of equipment? Here is an authoritative report 
which summarizes the results of 12 years of development 
work by the Chain Belt Co. 


Fred Firari, Weld Conley, | Chain Belt Company, 


K. Viall Milwaukee, Wisconsin 


able metering pump. Within the 
chamber the material is applied evenly 
to the surface of a stainless steel belt, 
which serves as an endless conveyor to 
carry the product through several heat 
ing zones, and finally through a cooling 
zone. After cooling, the dry material 
is doctored from the conveyor belt and 
ubsequently removed from the vacuum 
chamber through suitable pressure 


lock 


Figure 1 is a schematic drawing of 
a typical vacuum dryer built by the 
Chain Belt Co After imtroduction 
into the vacuum chamber the liquid 
product is applied to the underside of 
the stainless steel belt by means of a 
roller applicator. On the opposite side 
of the belt is a roller or pulley which 
insures that the belt will be flat at the 
point of application and that a prede 
termined clearance can be maintained 
between the feed roller amd belt. This 


clearance may be varied from a few 


(Continued on page 12 


COOLING DRUM 


RADIANT HEAT BELT 


HEATING DRUM 


DOCTOR —\— 
BLADE 


AIR LOCKS 
PRODUCT RECEIVERS 


FEED 
ROLLER & 
FEED PAN 


RADIANT HEAT 


Fig 


1. Schematic drawing of Chain Belt vocuum dehydrator 
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handling fine chemicals 
at Newport Industries plant 


Forty-five Chempumps help keep product quality high 
and maintenance costs low at Newport Industries’ new 


Fine Chemicals Plant at Pensacola, Florida. 


These canned pumps handle syathetic U.S.P. Menthol, 
N.F. Thymol, U.S.P. Camphor, other high purity phar- 
maceuticals, and rubber chemicals, Leakage or con- 
tamination, which could be mighty costly in this appli- 
cation, are entirely eliminated. Chempump can't leak— 
in or out—because it has no seals, no stuffing box, 


no packing 


To further ensure absolute purity of products, pumps 


handling intermediates and final products are stainless 


Chempump combines pump 
and motor in a single leak 
proot unit. No shaft sealing 
device required. 


U.L. approved. Available in 
a wide choice of materials 
and head-capacity ranges for 
handling fluids at tempera- 
tures to 1000F. and pres- 
sures to SOOO psi. 


Chempump guards product purity 


steel. The pumps shown are steam traced and insulated 
to maintain required temperatures. All stators are pro 
tected with Class H_ high-temperature electrical 


insulation. 


For Newport Industries, Chempump means completely 
closed-system fluid handling. What's more, the sim 
plicity of Chempump design reduces maintenance to an 
occasional inspection and replacement of bearings 
External lubrication is never required—bearings are 


constantly lubricated by the pumped fluid itself 


Why not profit by Chempamp's many major advantages 
in your plant? For details, write to Chempump Cor 
poration, 1400 Mermaid Lane, Philadelphia 18, Pa 
Engineering representatives in over 40 principal cities 


in the United States and Canada 


First in the field...process proved 
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What's your 
Problem? 


G-B, a leader in its field for over 50 
years, offers complete responsibility 

from design to finished product 
Regardless of your processing pro- 
blems, G-B has the practical experi- 
ence, the engineering know-how and 
the manufacturing facilities to solve 
them. G-B Engineers are at your 
Service at any time to discuss your 
processing problems... without 
cost or obligation 


Write for complete catalog showing the 
facilities and services 
of Goslin-Birmingham 


MANUFACTURING CO., INC. 
BIRMINGHAM © ALABAMA 
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Fig. 2. Vacuum chamber 
in the process of fabri- 


CONTINUOUS 
VACUUM DEHYDRATION 


(Continued from page 110) 


thousandths of an inch to 20 or 30 
thousandths, depending upon the char- 
acteristics of the material being dried 
and the desired layer thickness on the 
belt. 

Situated above the belt and directly 
to the right of the feed section is a 
series of electrically energized radiant 
heating units with individual voltage 
controls so that the heat input can be 
profiled to the needs of the product 
Since these heaters are on the back 
side of the belt, the heat flow is from 
the heater to the belt, through the belt 
Radiant 


on the lower or product side have also 


and to the product heaters 
been found desirable for the drying of 
some materials. 

After passing the first radiant heat 
zone, the belt passes around a steam 
jacketed heating drum. The tempera 
ture in this drum can be controlled to 
level, but for 
considerations the usual range is be 
tween 140 and 300° F 
heating 


any desired practical 


Following the drum the 
product is exposed to a second serie 
of radiant heating units. At this point 
the radiant units are on the product 
heat is transferred directly 
radiators to the product 
have indi 


side and 
from the 


These 


vidual voltage controls 


radiant units also 


Fig. 4. Variable speed 
drive platform, showing 
(from left to right) feed 
roll drive, conveyor belt 
drive, dry product screw 
conveyor drive, and doc 
tor blade oscillator drive 


dry, the beli 
passes around a drum. 
Thermo-plastic materials are solidified 
or crystallized. After the product is 
suitably cooled it is removed from the 
From this 


After the product is 
cooling 


belt by a doctor blade 
point it drops into a screw conveyor 
which is used to deposit it into one 
of two product receivers which are 
alternately filled and removed from the 
machine. When a receiver is full it is 
valved off, and the vacuum in the re 
ceiver is broken with an inert and dry 
gas. An empty receiver, upon being 
reconnected to the system, is evacuated 
with a separate pump before the lock 
to the vacuum chamber is reopened. 

The drying cycle from point of ap 
plication to removal from the belt is 
relatively short and with different 
products will range from 15 seconds 
to a tew minutes. 


The belt on the machine illustrated is 
4 ft. wide thou 
sandths of an inch thick. It is a con- 
ribbon of stainless made 
welding the two ends 


and approximately 23 
tinuous steel 
endless by butt 
of a strip. The large drums are 7% ft. 
in diameter, and the center to center 
The vacuum chamber is 
stiffening 
long 


spacing 1s 35 ft 
12 ft. in 
rings and approximately 52 ft 


diameter over the 


Vacuum is usually maintained by a 


multi-stage steam ejector system. 


(Continued on page 115) 
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Valve Manifolds 


that STOP 


Mercury Blowing, 


Eclilows 


and Diaphragms 
@ CANNOT throw full line pressure across bellows, 


mercury or diaphragms of AP instruments. 


@ Replaces 3 or 4 conventional shut-off @ Rated to 4000 psi (cold) 
valves, fittings, etc. 


@ Available with angle, 3-way or through-type bodies 
threaded or socket- welded connections. 


No conventional built-up valve manifold affords Standard EQUA-SAFE valve manifolds are made 
the protection EQUA-SAFE automatically gives of carbon and/or stainless steel, depending on your 


to differential pressure type instruments And no requirements. If your requirements are unusually 
built-up valve manifold can beat the low instal- severe, remember that EQUA-SAFE valves can 
lation time or low maintenance required by be made of any har stock material that can be 
EQUA-SAFE valves machined and welded! When inspection or mainte- 


nance are needed, this bolted-block construction 
pays off again. EQUA-SAFE valves can be 
completely dismantled without breaking any pipe, 
connections, and the inlet seat can be dressed up in 


The “secret” of EQUA-SAFE’s protection is in 
the common bridge-type bonnet and the two 


double-seating valves it connects. When either valve 


is operated (and sequence does not matter) pressures 
in the two chambers of the differential instrument are 


place. A reversible backseat ring gives double wear, 


and is merely turned upside down to present a 


automatically equalized through the bonnet. As soon 


brand new seat 


as both valves are fully “‘opened” (stem out) the 


instrument is on the line, with no leakage between Get the entire story on what FQUA-SAFE valves 
sides. When both stems are in, the instrument can do for your differential instrument installations. 
chambers are interconnected and completely sealed Write for Republic Bulletin No. 56-1, or ask your 
off from primary connection pressures. Teflon Republic engineer. Now that there is a top-quality 
packings are under pressure only while the stems instrument valve manifold for AP instuments, you 
are traveling from ‘“‘seat’’ to ‘‘backseat’’, or should definitely investigate its applications in 
vice versa! your plant. 


REPUBLIC FLOW METERS Cc 
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Highty abrasive: 
grains, X2160, are passed 
through the pump with no 
harm to internal parts. 


Vanton Sealless Pumps 
Move 30% ZrO2 Slurry From 
Sett/ing Cones To Filters. 
Temperature 60-135° F. 


VANTON PLASTIC 
PUMPS (No Stuffing 
Box or Shaft Seals) 
Handie Acidic Abra- 
sive 30% Zro. Siurry 
With No Leakage 


At Zirconium Corp. of America's Solon, Ohio Plant 


Pumping zirconium oxide (ZrO,) slurry is no 
easy job. At Zircoa’s plant, where stabilized 
ZrO, ie manufactured in a patented continuous- 
flow process, slurry must be pumped continu- 
ously. Before Vanton came on the job, these 
abrasive, acid slurries caused periodic breakdown 
of conventional pumps, eroding impellers, scoring 
shafts, causing packing leakage and corrosion. 

When Zircoa shifted to Vanton sealless plastic 
pumps, which have no shaft seals or packing 
glands (see diagrams) these troubles ceased. The 
Vanton plastic body block and synthetic rubber 
flex-i-liner proved completely impervious to the 
acid slurry. The resilient flex-i-liner absorbs the 


HOW VANTON PUMP WORKS + sweeps a “‘slug’’ of liquid 


abrasive effect of the slurry with minimal wear. 
With corrosion and abrasion eliminated, main- 
tenance was reduced to the simple, infrequent 
replacement of the inexpensive flex-i-liner. 
Whether your problem is corrosion, abrasion, or 
contamination, you will find a Vanton flex-i-liner 
pump right for the job. Why not send for the com- 
plete story today? 


CHECK THESE VANTON SEALLESS PUMP ADVANTAGES! @ Wo 
stuffing box or mechanical seal to leak, contaminate, 
or require maintenance @ Self priming; high vacuum 
@ A full-time production tool @ Broad capacity 
range, 1-40 GPM @ Avaliable in 7 body and 10 flex- 
i-liner materials, to handle a wide variety of corro- 
sives and abrasives. 


SEND COUPON FOR FACTS! 
Vanton Pump & Eqpt. Corp., Hillside, N. J. Dept. CEP-3 


b NAME 
L. 


. 
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Liquid flows in channel be- 
tween molded plastic body 
and synthetic flex-i-liner (/). 
No liquid touches metal 
Liner flanges secured to plas 
tic body block by bolted face 
plates (2). « Pumping mech- 
anism is rotor mounted on 
eccentric shaft (3). At each 
revolution it pushes liner 
against body block and 


VANTON PUMP 


and Equipment Corp. « Hillside, N. J. 


around thecircular track from 
inlet to outlet. « All bearings 
are outside of fluid area and 
located within protective 
stainless steel assembly in 
the event of flex-i-liner failure 
(4). « Liners are replaced in 
minutes, with pump in place, 
by simply removing face bolts 
and face plate, slipping old 
liner out, new one in (5) 


DIVISION OF COOPER ALLOY CORP 


A 
1 
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(Continued from page 


Usual drying pressures range from 300 
micron to 1U ith lig abs He wevel ‘PAUL oO. ABB 
most products are dried at from 1 to ' 


6 mm. Hg. abs 


Fabrication Procedure 


Figure 2 shows a vacuum chamber 


in the process ot fabrication At the 


near end is a 5%4-ft. diameter access 


door and a 30-in. flanged fitting for 


GIVES 
SMOOTH, 
INTIMATE 
BLEND 
WITHOUT 


connecting the vacuum system. The 
next step in the assembly is to install 


the conveyor system in the vacuum 


chamber. This operation is shown in 
Figure 3. 


The teed roller, conveyor crew 


conveyor ind doctor blade oscillator 


are driven by variable speed drives. | 


These drive ire shown in Figure 4, | 
One ot the drum hubs, a bearing, and 
a rotary jomt are shown m Figure 5 es PILE-UP - 
The bearing il inti-triction 
suitable for use u and under NOTE—Ne pil 
ef ne 
extreme conditions of temperature HIS Paul O. Abbé Mixer feo 
rial is uniformly distributed by the blade while 
The rotary joint is used to pa coolant running This mixer has inner and ovter blades tures a double spiral blade 
. 
in or out of the drum, or for admit with opposed blade pitches 
ting steam or removing condensate 


Blade shape, pitch, and speed are 


accurately engineered to the charac 


Design Considerations 
teristics of the materials to be mixed 


Determining design factors are dry 


pressure, type and temperature ot 


inp 


heat source, rate of heat input, method As the shaft rotates, both blades 


aml degree of cooling after drying, 


drying time, and product temperature 


are mixing material, The moving 


blades pick up the particles of 


during ¢ 


rving Important condition 


of the feed material include tempera material, causing them to tumble 


ture, concentration, vis t Iheston over the edges of the blade and mix 


ind gas content. The chemical cor with other particles, imparting oa 


ositior nd tormulation of product 
P I folding, blending action. This also 


are il oO ot great mportance 


creates a gentle directional move 


The drying process is a function of three ment of the particles. As the outer 


readily controllable variables. These are time, | bled _ 4 
temperature, and pressure spira ades work the material trom 


the end of the mixing chamber 


In many cases the drying pressure | 
is used as a tool to promote rapid toward the discharge, the inner 


dehydration with little regard to the 


spirals work it back again, thus 


product temperature during drying. In avoiding piling up 


the case of material vhicl 


nitinued on page 116 


in addition to the mixing action 


applied by each blade, there is a 


further intermingling, blending action 


caused by the confluence of the 


inner and outer directional streams 


An intimate, homogeneous mix is 


achieved and pile-up of material 


due to unidirectional flow is avoided 


WRITE TODAY FOR MIXER CATALOG “V.-1” 


PAUL O. ¢ 


ee ee 271 CENTER AVENUE LITTLE FALLS, NEW JERSEY 


and rotary joint 
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(Right) Structural details of Law- 
rence Vertical Chemical Pump. 

(Below) Vertical Chemical Pump 
mounted inside of tank. 


VERTICAL CHEMICAL PUMPS 


Difficult chemical pumping problems—handling hot concentrated 


acids, corrosive alkalies, molten salts, molten sulphur, volatile semi- 


fluids, etc.— have been a LAWRENCE specialty for over 80 years. 


To meet the demands of this rigorous service, LAWRENCE Vertical 
Chemical Pumps are made of metals or alloys carefully chosen to 
give the best protection against the corrosive and abrasive action 
of the liquid pumped, as well as structural strength and long wear. 
Other design features (depending on the circumstances) include 
liquid seals for high vacuum, the elimination of packing, mounting 
bearings above the level of the liquid pumped to prevent contact, 
and many more refinements that contribute vitally to efficient, 
trouble-free operation. 

If you have a particularly difficult chemical 


pumping problem, write us the pertinent details. 


LAWRENCE 
| PUMPS INC. 


371 MARKET STREET, LAWRENCE, MASS. 


116 @ CHEMICAL ENGINEERING PROGRESS, March 1957 (Vol 53, No. 3) 


oe 


CONTINUOUS 
VACUUM DEHYDRATION 


(Continued from page 115) 


tremely heat sensitive, it is usually 
best to conduct the dehydration at 
pressures very near the equivalent 
freezing point temperature. 

It is advantageous to use a product 
temperature as high as practical to 
attain a substantial pressure difference 
between the product vapor pressure 
and the operating pressure. If the 
material being processed is not par- 
ticularly heat sensitive, a high product 
temperature may be used with a result- 
ing high vapor pressure and conse- 
quently a high production rate. Feed 
material should be concentrated prior 
to drying for economic reasons The 
best concentration may be a compro- 
mise tused on economics, desired char- 
acteristics of the dry product, ease of 
drying, and maximum running time 
before cleaning is necessary. Too di- 
lute a solution may drip or spatter 
from the belt or may fail to expand 
to give the desired structure. Too con- 
centrated a solution may tend to “set 
up” in the feeding mechanism, necessi- 
tating frequent cleaning of the equip- 
ment, or may be difficult to apply to 
the belt 


Operating Phenomena 


Immediately upon application to the 
belt most products tend to puff or ex- 
pand. This phenomenon facilitates 
drying and contributes to the appear- 
ance and high solubility of products 
dried by this procedure. This expan- 
sion is accomplished through at least 
three simultaneous actions 1) the 
action of the feed roll pulling away 
from the belt; 2) deaeration and eva- 
poration; and 3) gravity. Puffing in- 
creases the vapor escape path and the 
surface area for heat transfer several 
hundredfold. The major portion of 
the expansion occurs upon application 
to the belt and during the initial stages 
of heating. This expansion is caused 
by a combination of degasification and 
the formation of small vapor bubbles 
within the mass. The residual heat in 
the belt after leaving the cooling drum 
supplies the required sensible and 
latent heat. Gravity assists in holding 
the mass in the puffed position while 
the preliminary conditioning is oc- 
curring 

tefore passing over the heating 
drum many products are benefited by 
passing through a_ preconditioning 
radiant heating zone. Two things are 
thus accomplished: the product is pre- 
concentrated until it has sufficient 
physical strength to support the ex- 


(Continued on page 118) 
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HIGH TEMPERATORE 
“CORROSION DATA” 


yitriding 


0.9% iner’ 

de Nemou 
Chariesion., W.Va. 
pty. ous NH 3 


CORROSION RATE 
1540 hrs. 


TEMPERATORR 
DURATION: 


SPECIMEN LOCA® 
prehe@ 
ATMOSPHERE: wif 


sure 


0,0139 
0.0013 


Here’s a crystal ball 


that accurately predicts metal performance at high temperatures: 


Inco’ in-plant test rack program 


1 Do you know that Inco sets up a test rack 
containing a large selection of alloys in criti- 
cal hot spots in many types of operations: 
one rack or more whatever it takes to find 
out which alloy stands up best under a host 
of varying high temperature conditions 
What’s more, Inco’s High Temperature Engineering 
Service tabulates the data... analyzes it in a report like 
the one above: complete ... accurate... unbiased. 
Perhaps the answer to your high temperature problem 
has already been found ... if not, we will be glad to ar- 
range for a rack test. All you have to do to get the crystal 
ball rolling is to fill out the coupon below. Do it now 
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THE INTERNATIONAL NICKEL COMPANY, 
67 Wall Street, Ne ow Y« wk 5, N y 


Please send me the High Temperature Work 
Sheet so that I may outline my problem to you 
Name Title | 


(ompany 


Address 


67 Wall Street 


THE INTERNATIONAL NICKEL COMPANY, INC. 


4) 
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City Zone State 


CONTINUOUS 
VACUUM DEHYDRATION 


(Continued from page 116) 
panded layer during subsequent dry 
| ing, and the belt temperature is raised 
| to approximately that of the heating 


drum. This reduces the shock of the 

extremely rapid evaporation which 

eee for all fine filtering occurs on the drum. The radiant heat 

is first applied on the back side of the 

belt, and drying consequently occurs 

first next to the belt. This serves to 

produce a porous structure which af 

fords an avenue of escape for vapor 

during the rapid evaporation occurring 

SPARKLER ~ on the heating drum. If this first 
radiant heat zone is not used, a lower 

; heating drum temperature must be 


HORIZONTAL PLATE ; employed with some products to limit 


boiling and possible spattering from 


the belt 
' After leaving the heating drum 


where approximately 80 to 90 per cent 
of the drying occur the material 


passes under the last zone of the ra 


Versatile adaptability makes —_ diant heat. In this zone two things are 
this filter the logical choice Hh accomplished. The moisture is re 
duced to an acceptable level and the 


difficult filtering problems. wil 


tremely important to maintain the ex 
panded layer while accomplishing the 
first requirement Aiter the desired 
Plate assembly is especially , moisture level has been reached, the 
designed with positive seal puff may be partially collapsed or re 
to prevent trapping of air. duced in size by further heating to that 
dictated by the final bulk density 
Every filtering job usually presents an individual problem involv- Souting 
ing a combination of various kinds of screens, papers and filter 
aid. Frequently temperatures are encountered that call for a 
brine or steam jacketed tank. Linings; plastic or rubber may be : 
needed, with tank and plate metals to fit the product such as 
mild steel, monel, nickel, stainless steel, bronze or Hastelloy. 
Constructed to meet ASME specifications when required. tn 
All these structural and material combinations are easily unsatisfactory product which may 
achieved with the Sparkler Horizontal Plate filter. ranse fram a tafiv-like man to & 
No fibrous adhesive material is ever required to hold the filter gummy sheet requiring subsequent 
cake on the horizontal plate. The cake is firmly supported on the cooling and grinding 
plate with no danger of cracking or slipping even with a variation Oxidation-sensitive or flavor-labile 
in pressure or a complete shutdown in the filtering operation. The materials should be thoroughly cooled 
patented Sparkler scavenger plate filters almost the last drop in a in vacuo after drying. This eliminates 
batch, and allows practically a complete recovery of the product. the need for subsequent cooling steps 
Constant filtering quality is maintained from start to the end 
of the cycle, no break through can occur in a Sparkler Horizontal 
Plate filter. 


Place your filtering problem in the hands of our filtration ' 
engineers They have developed many successful methods of plication of the product is in some 


filtering difficult: materiale and may be able to prescribe a ; 
solution to your problem without wasteful experimentation ° cases a more rigid requirement than 


Write Eric Anderson cooling of the product A cool belt 
at the point of application takes on a 


After drying is complete, most 
products are benefited by quick cool 


in the presence ot oxygen or the poss! 
bility of degradation by storage at ele 
vated temperatures 

Cooling of the belt prior to the ap 


Model MCR heavy duty 
filter. Up to 1000 sq. ft. of 
plete crea product and may contribute to the sub 


equent formation of a product struc 


Ss PA i ke ture favorable to rapid dehydration 


MANUFACTURING CO., Mundelein, Illinois 


Mode! SC) heavy duty weter Sparkler International Ltd. with plants in Con 
filter. Capacities up to 5,000,000 eda, Holland, Italy and Australio—Service repre Further product applications and informo- 
gol. per day sentatives in principal cities throughout the world tion can be had by circling number 398 on 


For over a quarter of a century, engineers and manufacturers of a complete line of industrial filtration equipment. the Data Service Post Card, page 66 


heavier and more uniform layer of 
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built into every job 


X-RAY INSPECTION FOR 
QUALITY CONTROL 


KOVEN equipment in all metals and alloys in- 
cludes: High pressure vessels built to A.S.M.E., 
A.P.l. Codes; extractors; mixers; stills; kettles; 
tanks; stacks; breechings; hot transfer lines; large 
diameter fabricated piping and plate exhaust 
ducts; shop and field erected storage tanks; high 
vacuum testing. 


SPECIALISTS IN INTRICATE FABRICATION USING: 
STAINLESS STEEL ALUMINUM + MONEL 
NICKEL « INCONEL + ALL CLAD MATERIALS 
NICKEL PLATED STEEL 
Fabrication to all AS ME. Codes 


Acid Storage Tank Made of Stainless 
Clad Steel 


See Sweet's Catalog File and 
Chemical Engineering File 


12’ « 17’ Stainless Clad High 
Pressure, Jacketed Tank 


ASME. Steel Reducer 13 lorge 
diameter; 6’ small diameter, 18’ 
high, steel throughout 


Call or write for a consultotion with @ trained 
KOVEN representative, ond send for Bulletin 7550 


KOVEN FABRICATORS, INC. 
91 E. Dickerson S1., Dover, New Jersey 


Telephone FOxcroft 6-0400 


80’ Diameter Clarifying Tank —-Field Erected 
PLANTS, JERSEY CITY, DOVER, TRENTON, 
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76 years of KOVEN fabricating 
at 


THIS 
NAMEPLATE 
IS YOUR 
GUARANTEE 
OF 
QUALITY 


Condensers 
Evaporators 
Jacketed Kettles 
Ribbon Mixers 
Agitators 
Reactors 
| Pressure Vessels 
Heat Exchangers 
Reboilers 


“Kerodex” Offers Truly Effective Protection 


“dope,” 
damaging substances is no longer a problem when 
“Kerodex” prevents contact with the skin. Hundreds 


of plants find 


that is invisible yet strong and flexible. 
smear. Does not affect 
affected by them 
information 
goth Street, 


HUNDREDS OF PLANTS SOLVE 
PROBLEM OF SKIN INJURY 


Against Skin Irritants 


Irritation from epoxy resins and amine hardeners, 
solvents, cutting oils, and many other highly 


“Kerodex” successful where other bar- 


rier creams fail. 


“Kerodex ® spreads on easily and acts like a glove 


Does not 
materials handled nor is it 
Available in two types. For full 
Ayerst Laboratories, 22 East 
N. Y. 5670 


write to 
New York 16, 


HEAT 
EXCHANGE 
and PROCESS 


EQUIPMENT 


READY TO SHIP—More Than 9 Tons of Efficient Vapor 
Cooling Service in One Package 


foot, 


side 


heat exchanger is protected 
leakage tube sheets 
tubes being rolled into each 
outside tube sheets for 


all carbon ateel 


to shell side 


This 21 
against tube 
at each end. In addition to the 
tuls they are welded to the 
maximum strength and protection, 


by double 
sheet 


Units such as this by operating efficiently year after year, in 
a wide variety of applications, offer the strongest possible 
testimonials to Manning and Lewis “know how” in design, 
engineering and fabrication for the process industries, 


& MANUFACTURERS © 
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| nical Center at Wilmington, Del. 


| Research 
| research program of the 


RESEARCH NEWS 


construction 
| started on Atlas Powder Co.'s $3 million Tech- 


Ground has been broken and 
The Center is 
planned to enable the company to intensify its 
long-range basic research program as well as 
expand its technical service to the chemical 
industry. Extensive facilities will be available 
for work across the entire range of applica- 


tions of its sorbitol, emulsifiers, detergents, 
polyester resins, activated carbons and ex- 
plosives. Both design and construction ore 


being carried out by H. K. Ferguson Co. 


A new high-strength corrosion re- 
sistant cast alloy with better me- 
chanical properties than “18-8” 
stainless steels has been developed 
by Ohio State University’s Corrosion 
Laboratories as part of the 
Alloy Casting 


Institute. The alloy is designated as 


| type CD-4MCu. 0 


The nuclear radiation or “hot” labora- 
tory of Sinclair Research Labora- 
tories, Inc., in Harvey, IIL, will pro 
vide facilities for two phases of 
the effect of radiation from 


atomic 
research 
uranium reactor fuel elements on petro 
leum products and processes; and the 
use of radioactive tracers to determine 
the fundamental characteristics of these 


Completion is 


products and processes 
scheduled for late February 


A new Philips impulse generator of 
advanced design, first of its kind in 
the U. S., and rated at 1,400,000 volts 
with an energy of 16 kilowatt-seconds, 
went into service recently in the High 
Voltage Laboratory of Simplex Wire 
& Cable Co., Mass. The 
installation will play an important part 
in the company’s expanding research 


Cambridge, 


and development program 0 


A new pilot plant that turns out a 
ton or more of butyl rubber a day 
for experimental purposes has gone 
into service at Esso Standard’s Baton 
Rouge, La., Research Labs. a) 


A new process for making tetraethyl 
lead has been discovered and is being 
developed by the research laboratories 
of Ethyl Corp. The chemistry of the 
new process involves a reaction be 
tween a metal alkyl and a lead com- 
pound. While still in the early stages, 
the process shows considerable prom- 
ise 0 


| 
yg 
| 
| | 
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Corrosioneerin 


Quick facts about the services and equipment available to help you 


(Advertisement) 


News 


reduce corrosion and processing costs. 


Published by The Pfaudler Co., Rochester, N.Y., U.S.A. 


| 


Pilot Plant Spans Pharmaceutical Operations 
—Almost any operation in pharmaceutical 
monufacture can be performed in this new 
4x9 « 2'%-ft. pilot plant unit designed for 
Lakeside Laborotories, Milwovkee, by Pfoud 


| 


ler. 1 con reflux, react, distill and handle 
quickly a host of functions. High-vacuum dis 
tillation is done at as low as 50 microns 
Hg absolute pressure. All of the equipment is 
made of Type 316 stainless steel 


Unusual pilot plant assembly 
steps up Lakeside’s synthetic work 


“Virtually all pilot plant operations 
in pharmaceutical chemistry can be 
performed in a single new compact 
assembly specially designed for 
Lakeside Laboratories, Inc.,” states 
Joseph N. Jacques, plant engineer. 

The assembly, part of the expand- 
ing synthetic chemistry division, was 
made to Lakeside specifications by 
Pfaudler. It requires a floor space of 
only 4 feet by 9 feet by 30 inches 

It can reflux, react, distill and 
handle quickly a host of physical and 
chemical functions. The new unit is 
particularly noteworthy because high 
vacuum distillations are achieved at 
as low as 50 microns Hg absolute 
pressure 

Made entirely of Type 316 stain- 
less steel, it will handle most of the 
organics used in Lakeside’s products 
It is presently used for distilling N- 
Ethyl-3-Hydroxypiperidine 

All of the initial synthetic work is 
concentrated on the production of 
antispasmodics, produced under the 


trade names of “Dactil,” “Piptal,” 
and “Cantil.” The staff has found the 
equipment fast, versatile and easy to 
manipulate, Mr. Jacques said. The 
unit can be used for small-scale pilot 
plant operations as well as full-scale 
production 


Low-cost corrosion-resistant “Chemstors’ 
widely used for storing organics and inorganic 
acids, polyvinyls, distilled and potable woter, 
etc. Glossed steel prevents product contamina 
tion, is easy to clean. Sizes range from 750 to 
35,000 gallons (above). Horizontal or vertical 
construction 


Test glassed steel dryer- 
blender obtains amazing 
results for users 


On test at one of the leading phar- 
maceutical « ompanies rec ently, the 
new Pfaudler glassed steel dryer- 
blender (patents applied for) came 
through with flying colors on several 
products 

The most difficult test, done first, 
involved a material that had the con- 
sistency of whipped cream. The re- 
sults were amazing, and proved that 
one Pfaudler unit could be used to 
dry seven to ten different products, 
replacing three conventional tray 
dryers of 100 trays each! 

Results like these speak for them- 
selves and in this instance the manu- 
facturer placed an order for a 6-ft 
Pfaudler dryer-blender on the spot 
You are invited to test your products 
in our laboratory test blender, send- 
ing your own men along to observe 
results, if desired. Or, we can arrange 
to send a field unit to your plant. 


One of the biggest built so for—255 cv. ft. 
Fully charged this blender weighs 20,000 Ibs. 
Heavy-duty geor drive bucket at 
8 RPM with 15 HP motor, Magnetic brake gives 
instant and positive control 


tumbles 


THE PFAUDLER CO. 
Dept. CEP.3, Rochester 3, N.Y. 


Please send me the following 


Chemetor Tanks, Hulletin O14 


Dryer Blender Data Sheet 26 
Name 
Tith 
Company 


Address 


Lom 


| 
| 
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| 
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Two reports from the 
Boston Annual Meeting 


Do you want to 


OWN YOUR OWN BUSINESS? 


Would you be willing to undertake 
® five to ten years of skimpy living, 
® day and night work, 
® very little time with your family; 


Why do men wish to run their 
own show? What are the ad- 
vantages and disadvantages of 
owning your own business? 
What are the personal qualifi- 
cations and characteristics nec- 
essary for success? What are 
the chances for success today?— 
These questions and related 
problems were attacked at the 
December Boston National Meet- 
ing of A.I.Ch.E. by a panel of 
outstanding industrial leaders.* 


* W. L. Abramowitz, The Borden Company, 
New York, N. Y¥.; W. I. Burt, Goodrich Gulf 
Chemical Company, Inc., Cleveland, Ohio; G 
F. Doriot, American Research and Development 
Corporation, Boston, Mass; C. Lb. Knowles, 
Knowles Associates, New York, N. Y.; and G 
G. Brown, University of Michigan, Ann Arbor, 
Mich. (moderator) 


reedom for a man to translate ideas 
F into action with only himself as a 
buffer—this, according to Abramo 
witz of Borden, is perhaps the strong 
est incentive which drives men into 
private business ventures. Combined 
with this freedom to take risks and to 
bear the consequences is the lure of 
more money than can usually be gained 
by working for someone else. The final 
goal of such a course is the accumula- 
tion of money via capital gain—a goal 
which can be reached only rarely by 
a man working tor a fixed monthly or 
yearly salary 

It was pointed out by Georges 
Doriot, of American Research and 
Development, that psychological fac 
tors, some conscious and others sub 
conscious, often enter deeply into such 
a decision. For example, he said, 
students of good natural intelligence 


if you could have 
® freedom of action, 
@ the right to organize your own work, 
® financial security? 


who do badly in school because of their 
innate unwillingness to accept dis 
cipline are often possessed of exactly 
those qualities which make for success 
in one-man businesses. This point of 
view was seconded by W. L. Burt of 
Goodrich Gulf Chemical, who said that 
such choices cannot be forced; they 
must inevitably be left to the character 
and inclination of the individual 


The Price of Success 

The freedoms and potential financial 
security inherent in owning your own 
business have their price, a price which 
many would consider exorbitant. The 
man who takes this road, said Abramo 
witz, must be prepared for five or ten 
years of skimpy living, day and night 
work, and very little time with his 
family. An entrepreneur, he said, must 

(Continued on page 124) 


What is a 


CHEMICAL SALES ENGINEER? 


In previous issues CEP has ana- 
lyzed how you judge and com- 
pensate a chemical sales en- 
gineer, how you train him. But 
just what kind of man_ will 
make a good sales engineer— 
what must he have? Boston 
panel * agrees that he must be 
an engineer, a salesman, some- 
thing of a psychologist. 


sales engineer must be an engi 
A nee! This is basi As sales 
manager Edgerly put it, “the sales 
engineer develops markets by knowing 
the engineering involved, by knowing 
the plant and the processes of the 
company he is selling.” 

But, given the engineering training 
(and it does not have to be in a col 
lege, Bristol's vice president Beane 
emphasized, “As a general rule, men 


* Boston Annual Meeting, December 9-12, 
1956. E. D. Kane, Cuneo Eng. Corp., chmn.; 
W. S. Berg, Arthur D. Little, presiding; Stuart 
Edgerly, sales manager, Fenwal, Inc.; W. Alec 
Jordan, Chemical Data Co; H. E. Beane, vice 
president, The Bristol Co 


who have graduated from strong engi 
neering colleges are the best choice, 

there are, however, many men 
who have studied part time or by 
correspondence, or who have gained 
wide practical experience, and thereby 
have become equivalent to a graduate 
engineer.”) it is the salesman, the 
personal characteristics of the sales 
engineer, that should dominate, accord 
ing to the panel. “In a sales engineer 
the salesman half should dominate 
slightly over the engineer.” (Beane) 
And, “the sales engineer must have 
the technical training, but his personal 
characteristics are probably more im 
portant.” (Edgerly) 

Expecting considerable debate on 
this point, Beane went on to explain, 
" an engineer who is weak in his 
sales aptitudes is prone to spend too 
much time discussing unnecessary en 
gineering details and not enough time 
in closing the sale.” Perhaps the best 
sales engineer-candidate is the engi 
neer who has gone on to post-graduate 
training in business administration or 
other commercial courses (as advo 
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cated by MIT's Brooks In a previous 


Joston report) 


Personal Characteristics 

“The true sales engineer creates a 
need, uncovers a problem or need not 
brought to light before,” Edgerly in 
sisted. The good sales engineer can 
not sit back and let nature take its 
course, he has to try to. stimulate 
business activity himself. For this, 
Edgerly explained, he must be able to 
plan his own work and stick to a pro 
gram, he must be able to communicate 
readily, he must solve the technical 
problems his clients raise, and he must 
be flexible enough to deal with many 
different social backgrounds 

Beane puts the personal require 
ments another way. He sees the sale 
engineer as, first, self-sufficient. The 
man who needs supervision will not 
make a good sales engineer, nor wil! 
the man who likes to work in a more 
or-less large team. On the other hand 
he must be cooperative. In fact, be- 
cause he works mainly alone, he must 
be readily and efficiently cooperative 
with his supervisors and co-workers 
who are usually widely scattered. The 
“lone-wolf” is of little more value as 

(Continued on page 125) 
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If you want to remove dissolved gases or 
iron or taste and odor from large quantities 


of water, you will probably use aeration or 


degasification as part of the treatment 


Modern equipment for putting air or gases 
into water or taking them out is highly spe 
cialized, ranging from simple, low cost aer 
ators to complex, highly efficient degasifiers. 
The following descriptions may help you 
the type of that best 
solves your problem at the lowest cost. 


choose equipment 


To introduce air 


If your 
air 


problem is simple introduction of 


to oxidize iron or manganese, pressure 


aeration may be preferred to avoid repump- 


ing. But introducing air into water under 
pressure can result in supersaturation when 
the pressure is reduced, causing “milky 
water” and filter troubles from air binding 


or upset beds. 


A Bypass Pressure Saturator automatically 


provides aeration without the danger of 
supersaturation by introducing air to only 
a predetermined portion of the total flow 


(Patented by Permutit.) 


If you want to reduce CO, or taste and odor 


or accomplish any of these at the same 
time that you oxidize iron or manganese, 
an aerator is recommended 


Aerators may be of the open type in which 


over trays 
lat 


rons reduce splashing, permit free circula 


water cascades of graded coke 


or a series of wood trays plash ap 


tion of air. Formation of iron or manganese 
film on coke 
actions 


surfaces hastens oxidation 
eof CO 


Some reduction may also 


Aerators, Degasifiers, 


take place, raising pH 


oxidation 


To remove dissolved 
gases 


For practically complete removal of CO 
methane, hydrogen sulfide or other 


the efficient by 


vases 


most way is a degasifier. 


| 
4. 


In a degasifier, water rains down through 
Raschig rings or wood slat packing counter 
current to a large flow of air from a blower 
Thus the freshest the effluent 
water, gives lower final gas content. Pro 


packing design breaks water into thin filma, 


air contacts 


promotes rapid and efficient gas removal 
Degasifiers are totally enclosed, avoiding 
splashing and spray losses. Outer tank may 
be of wood, rubber-lin teel atainte 

steel or aluminum. Cylindrical units are 
usually more economical, but square or 
rectangular shapes may be used izes and 
capacities are practically unlimited, de 
pending on requirements. Units can be used 
for water with CO, as high as 3500 ppm 


Although degasifiers provide very cor 
their 


plete 


aeration higher cost is unwarranted 


in many case where mple introduction 


of air is the main objective 


To remove oxygen 


If you want to remove oxygen without 
heating the water, use vacuum deaecration 
A vacuum deaerator is a steel tank lined 
where necessary and containing jitable 
packing such as aschig rings. A vacuum 
is maintained in the tank by team jet 
ejectors or motor-driven vacuum pumps 
Under a vacuun olubility f gan ' 
water greatly lowered 4 the water 
trickles down through the packing, the 
gases present, including oxygen, nitroger 
and carbon dioxide, are liberated ar lrawr 
off. Type and depth of packing, degree of 
vacuum, flow rates and other variable ant 
be accurately adapted to your specif ' 

dition for best efficien: 

If the water is to be heated as for feeding 


and further helping 


HOW TO SELECT WATER-CONDITIONING EQUIPMENT 


(NO. 1 OF A SERIES) 


Deaerators 


bowler 


vacuum 


deacrating heater | 


In a spray 


water ia first 
ren ve mie 
(The gas 
vented 


The 
t? 


ing tea 


t 


t of the 


lader te 


water i 


Where le co 


required, the 


igh 


plete 


reboot 


deaerating 
yed through 
ne 


ling 


not necessary, and a 


commended 


heater, the 
team which 


n condensable gases 


condensed and 


i is 
then reboiled by pass 


for final deaeration 


removal of oxygen is 


(acrubbing) stage 


For detailed information n these or any 
other types of water nditioning equip 
ment, write: The Permutit Compan Dept 

EP2, 330 West 42nd St., New York 36, N.Y 
or Permutit Company of Canada, Ltd., 


Toronto 1, Ont 


PERMUTIT 


thymes with 


lon Exchange 


Wa 


compute 


al Waste Treatment 
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PIONEERS IN 
PROPELLANTS 


The Jet Propulsion Laboratory 
has been engaged in the develop- 
ment of solid and liquid propellants 
for use in rocket and guided missile 
propulsion systems for the past 17 
years. Pioneering achievements in 
both these fields have led to impor- 
tant contributions to the nation's 
guided missile program. 

The propellant field offers a wide 
variety of problems to the chemist 
and chemical engineer. The search 
for new propellants, the stabiliza- 
tion and synthesis of high energy 
materials and the control of 
physical properties and combustion 
demand talents in physical, organic, 
inorganic and analytical chemistry. 
Special emphasis is placed on com- 
bustion, polymers, synthesis, free 
radical studies and kinetics. 

The chemical engineer, at JPL, 
finds an unusually broad scope for 
applying his knowledge of thermo- 
dynamics, heat and mass transfer, 
fluid flow and general processing 
techniques. 

If you are interested, a U.S. 
citizen, and qualified to work in 
these fields at this well established 
center of research and develop- 
ment, send your resume now for 


immediate consideration. 


Job Opportunities Now Open... 


PHYSICAL CHEMIST * METALLURGIST 
CHEMICAL ENGINEER 
PHYSICIST * CHEMIST 


JET PROPULSION 
LABORATORY 


‘ A Division of 
California Institute of Technology 
PASADENA + CALIFORNIA 


A CENTER OF GUIDED MISSILE 
RESEARCH AND DEVELOPMENT 


YOUR OWN BUSINESS 
(Continued from page 122) 


necessarily perform many of the func 
tions ordinarily carried out by several 
members of the staff in a large com- 
pany 


Compensations Can Be Many 

The other side of the medal was 
described by Knowles, of 
Knowles Associates, who painted a 
glowing picture of the advantages of 
Freedom of 


Chester 


the small organization. 
action, the right to organize your work 
as you see fit, and financial security 
can be the fruits of a successful small 
enterprise, he said. A note of caution 
was interjected by Doriot, who warned 
that “you can’t run a locomotive with 
a committee nor yet a small business.” 
In other words, in any partnership or 
mall business organized on a more or 
less persona! basis, it should be made 
clear at the start who is the boss. 
Otherwise, said Doriot, misunder- 
standings and personal animosities are 
sure to have a negative effect on the 
enterprise as a whole 


Qualifications Are Varied 
Some of the characteristics required 
of any man who aspires to found his 


own business were outlined by Abram- 
owitz: 


1. Experience—preferably three to five 
yeors in industry. 

2. Vision to evaluate future needs. 

3. A well-developed sense of the opportune. 

4. Willingness to run risks. 

5. Capital (but not necessarily too much). 

6. Willingness to work 16 hours a day for 
seven days o week. 

7. Ability to judge people instinctively. 

8. Ability to moke up one's mind and to 
act quickly. 

8. Ability to do many things reosonably 
well instead of one thing very well. 


Because of the greater maturity of 
the chemical industry, the chances for 


building a small chemical company 
seem more remote than they were fif- 
teen or twenty years ago. The tre 
mendous 
plants to manufacture heavy chemicals 
or petrochemicals would seem to rule 
out this possibility for individuals or 
small partnerships. Opportunities to- 
day seem rather to favor the inter- 
mediate fabrication of products for the 


applications and consumer industries 


capital requirements for 


Examples mentioned were adhesives, 
textile finishes, leather finishes, protec 
tive coatings, and the injection, com 
pression, extrusion, and vacuum form 
ing of plastics. 


a SEND FOR FUSED QUARTZ—FUSED SILICA 
DATA FILE 


CENTER FOR HIGH-PURITY FUSED QUARTZ 


The Amersi! processes for producing and fabricating fused 
quertz ond silicoware of critical purity, simplify your prob- 
lems in securing the precise laboratory or industrial equip- 
ment reovired for your production, 

Stendard apparatus, «rucibles, treys, cylindrical contain- 
ers in @ complete range of sizes and tubing (up to 25” 
diam.) are available for early delivery. Amers:| engineers 
are available to assist in developing special equipment to 


individual requirements, Your inquiry is invited 


* * 


AMERSIL 


COMPANY, INC 


685 RAMSEY AVE., HILLSIDE 5, NEW JERSEY 
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Educational Field Offers independence 


According to George Brown of the 
University of Michigan, moderator of 
the panel, many men who crave tree 
dom of action and ot thought, and who 
would be unhappy working in a large 
company, can tind satistaction in the 
academic world as well as in small 
business. Such a situation, in the ideal 
case, can very well combine intellectual 
freedom with a high degree of finan 
cial security This solution, said 
Brown, can be particularly advantag 
eou for the engineer ince he can 
often supplement his academic salary 
with outside imdustrial consulting 
activitie I he danger here, he added, 
is that a consultant may well end up 


with ten or twelve boss« imstead ot 


one 


CHEMICAL SALES ENGINEER 


(Continued from page 122) 


a sales engmeer than the man who 
must be prodded to do his best. Sell 
control is vital (sales engimeering can 
be a discouraging job over the short 
term, requires sustained eftort, often 
witl low results), as is aggressive 
me An unaggressive salesman is a 


contradiction m terms, but the day ot 
the back-slapping drummer has also 
gone. Aggressive, yes, but not over 


he 


Psychology 
There is a truism im the ales tield 
that says, in effect, a good salesman 
i a born p ycholog st Lost orders 
ire more otte than not p ychologic 
ally caused W Alec Jordan, long 
time sales engineer and tormer editor, 
inted an often overlooked tact 
all sales are made by word People, 
even engineers, are persuaded to buy 
The sales engineer must have a good 
deal of the psychologist in him. En 
Jordan said, are tar from 
being as logical, accurate and scientifi 
in their buying as they think they are, 
or as 1 4 umed, and the good ales 
engineer will learn to tudy and 
recognize the more intangible factors 
involved in any selling effort People, 
even engineet Jordan emphasized 
rarely know exactly the real reason 
they buy something. They buy because 
they need, but more important because 


they ant 


Conclusion 

A chemical sales engineer must have 
good, thorough formal training, he 
by actual selling. He must 
be judged, some yardstick found to 
measure his work Sut he must also 
be an engineer of a temperament and 
interest to do the job. It is a big and 
growing field, and engineers with a 
flare for sales are badly needed 


r 
“BARCO ¥ 
BALL JOINTS 


| 
~ 


Two near-accidents with hose blowing out 
some time ago, while handling sulfuric acid 
with 30 psi air pressure, caused Rogers 
Cartage Co. of Chicago to change to Barco 
Flexible Ball Joints (with malleable iron 
casing and stainless steel ball) in loading 
lines on some 15 big trucks serving many 
chemical, petroleum, steel, and other cus- 
tomers in the Midwest area. Since making 
the change, Mr. Jack Kidder, Rogers Safety 
Manager reports that there have been no 
failures and little or no maintenance on the 
joints. Cost for frequent hose replacement 
has been eliminated. /nquiries are invited, 
address Barco. Ask for Catalog 215B 


BARCO 


$600 HOUGH STREET 

BARRINGTON, ILLINOIS 

In Canada: The Holden Co., 
Ltd., Montreal 


For SAFETY and Lower Costs 
in Handling Sulfuric Acid 


: 
— The accompanying sketch shows 
| \ how three Borco Ball Joints in un- 

> loading (or loading) line provide 
\ XK. oe ¢ complete flexibility for making con- 


nections in any position. Note how 
line folds neatly on back of truck 
\ when not in use (photo below). 


MOVES IN 
ANY 
* DIRECTION 


NO METAL.TO-METAL CONTACT 
BETWEEN MOVING PARTS . Ne 
ball bearings te corrode 


CHEMICALLY INERT GASKETS 
No. 11-CT for corrosive service 
able for many liquid chemicals 


PRESSURE SAFE! FIREPROOF! ~ Un- 
equolled for SAFETY, DURABILITY, 
ECONOMY 


CHOICE OF STYLES — Angle or strenght, 
Sines to 6". Avoiloble in chome 
of metols, including stommless steel 
ond special alloys 


APPROVED — By leading chemical man- 
vfacturers and trucking essecietions 
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Barco Flexible Ball Joints 
Replace Hose 
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FUTURE MEETINGS and 
Symposia of the Institute 


View of Seattle from Queen Anne Hill, 
Mt. Rainier in background. 


MEETINGS SYMPOSIA 


@ SEATTLE, WASH 

June 9-12, 1957. Olympic Hotel 

TECHNICAL PROGRAM CHAIRMAN: James G 
Knudsen, Dept. of Chem. Eng., Oregon State 
College, Corvallis, Oregon 


Industry's Role in University Programs 

on Nuclear Engineering 

CHAIRMAN: John Kaufmann, Div. of Reactor 

Development, U. S. Atomic Energy Commis- 
sion, Wash., D. C 


Chemical Engineering 
Data and Calculation Methods 


4 | 
( a le C 0 n 0 m j C al CHAIRMAN: W. C. Edmister, Calif. Research 
Je p n Corp., Richmond Laboratory, Richmond, Cal 
Filtration 


CHAIRMAN: F. M. Tiller, University of 
Houston, Houston 4, Texas. 


SH RIVER FILTER PRESSES 


Eng., Oregon State College, Corvallis, Oregon 


Chemical Engineering in the 
Pulp and Paper Industry 


v Recovery of Solids | CHAIRMAN: J. L. McCarthy, Dept. of Chem 
Eng., Univ. of Washington, Seattle, Washing 


V Perfect Clarification ton 
Including: Economic Factors in the Design 
Vv Washing and Extraction of Evaporators for the Pulp & Paper Industry; 
° Cc k Corrosion and Equipment Design Relations in 
V Drying Cake Magnesia-Base Sulfite Pulp Plant at Ketchikan, 
° ° . Alaska Plant; Pilot Plant Production of Di 
v Redissolving and Melting methyl! Sulfide; Chemical Engineering Trends 
¥ Thickening Slurry 


in the Pulp & Paper Industry 


@ EVANSTON, Ii. 

April 7-10, 1957. Northwestern University, 

Technological Inst. Auditorium 
Plant instrumentation symposium sponsored 
Because of their ability to perform any of the jointly by A.I.Ch.E. (Deve Boyd, Universal Oil 
Products Co., Des Plaines, IIl., chairman) and 
withstand acti | the Instruments & Regulators Div. of A.S.M.E 
sure and temperature, and withstand practi- . On the afternoon of April 9 there will be « 
session devoted to the dynamics of processes 
> ‘ with Page Buckley, DuPont, presiding. Papers 
Shrive r I ilte ' I resses are the most extensive ly include: “Automatic Control in Continuous 
used of all batch type pressure filters. They / Distillation,” T. J. Williams and R. T. Harnett; 
‘ fl “Closer Control of Loops with Flow Times,” 
cost less and require less floor space per unit O. J. M. Smith; and “The Stability of Some 


of filtering capacity. Chemical Systems Under Control.” R. Aris 
and N. R. Amundson. Other sessions wil! be 


Write for this Shriver guide to better filtration. on application of eutomatic controls 


above functions over the widest range of pres- 


cally all conditions of corrosion and erosion, 


| @ ST. tours 


wee 1. SHRIVER & COMPANY, I 

& nc. June 2-6, 1957. Jefferson Hotel 
el Golden Anniversary Meeting, Air Pollution 
812 Hamilton $t., Harrison, NLA. Control Association; sponsoring societies in 


" clude A.I.Ch.E Tuesday, June 4 will be 
oles Representatives in ALChE. d 
Decatur, Go.—Hovston, Tex —St. Lovis, Mo.—San 


Methods of Analysis; Instrumentation; Atmo- 
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| Versatile 
Celts 
4 


pheric Reactions, Photochemical & Other; 
Aerosol Formation & Control; Progress in Air 
Pollution Control Equipment & Methods; and 
Human & Economic Goals for Engineers in Air 
Pollution Control will be treated 

For information contact W. L. Faith, Managing 
Director, Air Pollution Foundation, 704 S$ 
Spring St., Los Angeles 14, California 


@ PASADENA, CALIF. 


June 19-21, 1957 
Technology. 
The 1957 Heat Transfer and Fluid Mechanics 


California institute of 


Institute. A.1.Ch.E. is one of the sponsoring 
societies. Papers on technical and scientific 
advances in fluid mechanics, heat transfer, 


thermodynamics, and related fields. 
GENERAL CHAIRMAN: Peter P. Wegener, Jet 
Propulsion Leboratory, Calif. Inst. of Tech., 
4800 Oak Grove Drive, Pasadena 3, Calif 


@ STATE COLLEGE, PA. 
August 11-14, 1957. Pennsylvania State Uni 
versity. 

First National Conference on Heat Transfer 
featuring Applied Heat Transfer. Sponsors 
A.1.Ch.E., A.S.M.E., & College of Eng. & Arch 
Penn State Univ 


James N. Addoms, Atlas Powder Co. Wil 
mington 2, Delaware, is A.I.Ch.E. program 
chairman 


@ BALTIMORE, MD. 

September 15-18, 1957. Lord Baltimore Hote! 
TECHNICAL PROGRAM CHAIRMAN: R. L. Cop 
son, Mutual Chemical Co. of America, 1348 
Block St., Baltimore 31, Maryland 


Adsorption, Dialysis, and lon Exchange 
CHAIRMAN: G. P. Monet, Du Pont, Wilming 
ton, Delaware 

Intended to furnish basic 
chemical engineers working on mass separa 
tion problems 


information for 


Jet Propulsion 
College of Eng., 


CHAIRMAN: C. E. Marsel 
N.Y.U., University Heights, New York City 53 


The Alkali-Chlorine Industry 


CHAIRMAN: Herman W. Zabel, Roger Wil 
liams, Inc., P. O. Box 426, Princeton, New 
Jersey 


Drying 


CHAIRMAN: Ralph E. Peck, Chem. Engineering 


Dept., Ill. Inst. of Tech., Chicago 16, III 
Low Temperature Processing 
CHAIRMAN: Clyde McKinley, Air Products 


inc., P. O. Box 538, Allentown, Pa 


Direct Operating Labor Costs 
CHAIRMAN: John Happel, Chem. Eng. Deprt., 
New York University, University Heights 
N. ¥. 53 


@ ANNUAL—CHICAGO, ILL. 
December 8-11, 1957. Conrad Hilton Hotel 
TECHNICAL PROGRAM CHAIRMAN: Henry F 
Nolting, Standard Oil Co., 2400 New York 
Ave., Whiting, Ind. 


Fluidization of Solids 
CHAIRMAN: E. R. Gilliland, Chem. Eng. Dept 
M.1.T., 77 Massachusetts Ave., Cambridge 39, 
Mass 
Flow characteristics, rate of entrainment and 
heat transfer; fluidized reactors vs. fixed and 
moving bed reactors 


Effective Cost Control in 


Process Operations 


CHAIRMAN: C. W. Nofsinger, The C. W 


(Continued on page 128) 


PIPING 
LAYOUT 
IS 


THEY 
NEED 
so 
LITTLE 
ROOM 


Gentile Flow Tubes are impact type head 
meters for use as differential producers. 


They are short and they need only minimum 
straight runs entering and following, and can 
be installed at practically any accessible 
point where flow conditions are reasonably 
steady. 


Flow Tubes are furnished with individual 
head capacity curves, and for unusual piping 
arrangements, calibration curves for simu- 
lated conditions can be furnished. 


Guaranteed 


Accuracy 


e Minimum Head Loss 


Reproducibility 


"GEN TILLY 


FOSTER ENGINEERING COMPANY 


635 LEHIGH AVENUE 


UNION, N 


AUTOMATIC VALVES + CONTROL VALVES + SAFETY VALVES + FLOW Twaes 
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Dow Corning 


Processors who 
have tested 

Antifoam B 

say itis the | 
easiest-to-use, 
most effective 
and most stable 


ever developed! 


@ Ready for instant use. 

© Disperses immediately in 
aqueous solutions. 

@ Stays in uniform dispersion. 

@ Extremely stable — won't 
separate, cream or lose its 
effectiveness even after freezing 
or boiling. 

@ Effective in minute 
concentrations. 

@ Can be diluted with water. 


FREE TRIAL 


Write today for a 
generous free sample. 


Dept. 3015 
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6, Mo. 


FUTURE MEETINGS 
(Continued from page 127) 
SYMPOSIA 
Nofsinger Co., 906 Grand Ave., Kansas City 


Evaluation of Projects from the Original 
ides to the Investment Stage 


CHAIRMAN: C. W. Pofsinger (see above) 


Chemical Engineering Abroad 
CHAIRMAN: Shelby Miller, Chem. Eng. Dept., 
University of Rochester, River Campus Station 
Rochester 20, N. Y. 


Corrosion Resistant Alloy Materials 

of Construction 
CHAIRMAN: G. Fred Ours, Carbide and Car 
bon, Charleston, W. Va. 


Laboratory and Pilot Plant Techniques 
“HAIRMAN: G. W. Blum, The Goodyear Tire 
& Rubber Co., 1485 E. Archwood Ave., Akron 
Ohio 

Radiation Processing 
CHAIRMAN: J. J. Martin, Dept. of Chem. 
Eng., Univ. of Michigan, Ann Arbor, Michigan. 


Nuclear Process-Heat and 

Radiation Source Reactor Systems 

for the Chemical and Metallurgical 

Industries 

CHAIRMAN: B. W. Gamson, Borg-Warner 
Corporation, Des Plaines, Illinois. 


Extractive Metallurgy 


CHAIRMAN: B. W. Gamson (see address 
above) 

Selling a Technical Program 
CHAIRMAN: W. L. Bulkley, Standard Oil Com- 
pany (ind.), Whiting, Indiana. 


Shock-Wave Concept of 

Equipment Design 

CHAIRMAN: Stuart Churchill, Dept. of Chem. 
Eng., Univ. of Michigan, Ann Arbor, Michigan. 


Use of Computers in the 
Chemical Industry 


Leon Cooper, Monsanto Chem- 
Louis, Missouri 


CHAIRMAN 
ical Company, St 


Biological Processes 


CHAIRMAN: Elmer Gaden, Dept. of Chem 
Eng., Columbia University, New York City. 


Chemicals Recovery in the 

Paper Industry 

CHAIRMAN: R. P. Whitney, Inst. of Paper 
Chemistry, Appleton, Wisconsin 


@ 1958 MEETINGS 

@ Montreal, Canada, April 20-23, 1958 
Sheraton-Royal Hotel Joint 
Conference. CHAIRMAN: H. R. L. Streight, 
DuPont Co. of Canada Ltd., P. O. Box 660, 
Montreal 

@ Philadelphia, Pa. June 
Bellevue-Stratford Hotel A.ACh.E 
Anniversary Meeting 

August 18-21, 1958 
Heat Transfer Conference. CHAIRMAN: G. M 
Brown, Dept. of Chem. Eng., Northwestern 
Tech. Inst., Evanston, Ili. 

e@ Salt Lake City, Utah, September 21-24, 
1958. CHAIRMAN: E€. B. Christiansen, Dept. 
of Chem. Eng., Bldg., 437, Univ. of Utah, 
Salt Lake City 

@ Cincinnati, Ohio, December 7-10, 1958 
Netherland Plaza Hotel. A.I.Ch.E. Annual 
Meeting. 


22-27, 1958 
Fiftieth 


(Continued on next page) 


If you have chemical processes in 


volving high vacuum evaporation, 
distillation, or vacuum cooling of 
corrosive materials, it will pay you 
to consider Croll-Reynoids corrosion 
resistant EVACTOR Units and con 
densing equipment. 


EVACTOR Units 


pressures 


Steam- Jet 
can maintain 
down to 50 microns Hy abs. de 
pending upon your process require 
ments. Our engineers have made 
thorough studies of all of the latest 
corrosion-resistant materials, and can 
incorporate them into your in 
stallation as needed to guarantee 
long, dependable trouble-free service 


absolute 


In order to assure you of maximum 
efficiency in your installation, we 
preter to design the equipment to 
match exactly the vacuum, cooling 
vapor iting load conditions ol 
your process. If you will furnish us 
with details, we will be glad to 
submit specifications and sugges 
tions. Write, wire or phone 


Croll-Reynolda 


Main Office: Westfield, New Jersey 
New York Office: 17 John St., New York 38, N.Y. 


CHUL VACTORS STEAM FET EvaCTORS aQua vacroes 


| | 
= | 
= 
CROLL 
| REYNOLDS 
CORPORATION 


LOCAL SECTION MEETINGS 


PHILADELPHIA-WILMINGTON 

April 9, 1957. One-day meeting on “Catal- 
ysis in Practice” in conjunction with the Uni- 
versity of Pennsylvania. Place: University 
Museum, Philadelphia 

AM: “Which Catalyst and Why?” A. Obled, 
Houdry; “Preparing an industrial Catalyst,” 
F. G. Ciapetta, C. D. Helm, L. D. Barrel, Davi- 
son Chemical; “Fixed Bed Catalyst Systems,” 
A. B. Stiles, Du Pont; “Moving Bed Catalyst 
Systems,” J. M. Bourguet, S. J. Wantuck, 
Socony-Mobil 

PM: “Economics of Catalyst Use,” R. M 
Reitmaier, Girdler; “Operating Problems,” 
J. M. Harris, Rohm & Haas; “Trends and Pros 
pects,” C. L. Thomas, Sun Oil 

Contact: L. R. Bechtel, Atlantic Refining Co., 
2700 Passyunk Ave., Philadelphia 45, Pa 


@ AKRON — CINCINNATI — CLEVELAND — 
PITTSBURGH—TOLEDO 


May 10, 1957. Joint one-day regional sym 
posium on “Industrial Pollution Control,” 
Sheraton-Mayflower Hotel Akron Ohio 
Reservations and pre-registration: H. H. Baker, 
White Industrial Sales Co., 2nd National Bidg., 
Akron, Ohio. Cost: $1.00—student members; 
$2.00--A.1L.Ch.E members; $3.00—non mem 
bers 


UNSCHEDULED SYMPOSIA 


Correspondence on proposed papers is in- 
vited. Address communications to the Pro 
gram Chairman listed with each symposium 
below. 

@ Centrifugation: James O. Maloney, Dept. 
of Chem. Eng. U. of Kansas, Lawrence, 
Kans. The theory and quantitative aspects of 
centrifugation 

@ Size Reduction: Edgar L. Piret, Chem. Eng 
Dept., U. of Minnesota, Minneapolis 14, Minn 
@ Filtration & Centrifugation: Horace Hinds, 
Jr, Corn Products Refining Co., Box 345, 
Argo, Ill 

@ Chemical Engineering Process Dynamics as 
They Affect Automatic Control: David M 
Boyd, 315 Ridge Ave., Clarendon Hills, ‘Il. 

@ Ethylene Manufacture: Hermann C. Schutt, 
201 Devonshire St., Boston 10, Mass 

@ Dry Classification of Solids: D. W. Oakley, 
Metal & Thermit Corp., Carteret, N. J 

@ Saline Water Conversion: W. |. Badger, 309 
So. State Street, Ann Arbor, Michigan 

@ Statistics in Chemical Engineering: John C 
Whitwell, Princeton University, Princeton, N. J 
@ Education of Chemical Engineers: F. M 
Tiller, Dean of Eng., University of Houston, 
Cullen Bivd., Houston 4, Texas 

@ New Chemical Engineering Construction 
Techniques: S. A. Guerrieri, The Lummus Co., 
385 Madison Ave., N. Y. 17 

@ Mineral Process Engineering and Mineral 
Economics: |. A. Roe, International Minerals 
& Chemical Corp., 20 North Wacker Drive, 


Chicago 6, Ill 

@ Foams and Froths: J. |. York, Dept. of 
Chem. & Met. Eng., Univ. of Mich., Ann Arbor, 
Michigan 


@ The Threatened imbalance Between Chlor- 
ino and Alkali in American Chemical Industry: 
Zola G. Deutsch, Deutsch & Loonam, 70 E 
45th St., New York City 17 

@ Shock Waves in Process Equipment: Chair- 
man to be named 

@ Scale-Up Philosophy in the Chemical Indus- 
try: Chairman to be named 

@ Start-Up of New Chemical Plants: Chair 
man to be named 

@ Computers in Optimum Design of Process 
Equipment: Chen-Jung Huang. Dept. of Chem 
Eng., Univ. of Houston, Cullen Bivd., Houston 
4, Texas 

@ Kinetics & Rate Processes: Nea! &. Amund 
son, Institute of Technology, University of 
Minnesota, Minneapolis 14, Minn 


ADAMS 


can lower your filter labor costs... 


COMPRESSED 
AS 


CHEMICAL 
FILTER 


VEN 


Pore -Stone of Pore -Carbeon 


medio elements . . tugged 

44" OD tubes with 

section 40% open arec 

and 3” bore give better filtra 

tion and easier back woshing Ww STE 

DR 
ED RECOVERY 
MP 
FILTERED UQUID 
Filter is made of corrosion Beckwash Tank holds bockwash 


resistant alloys to meet pro- liquid under head of compressed 
cess requirements. Note Com gos. Backwash liquid is forced 
plete drainage from shell of back through filter in reverse 
filter cake after backwashing flow at high velocities to clean 


is obtained by sloping tube filter in less then Vo minute. Note 
sheet no disassembly for cleaning 


TYPICAL BACKWASH FILTER CLEANING CYCLE 


There are numerous filters which will meet the needs of your particu- 


lar process. Your problem has become . . . “Which one shall I buy?” 


Doubdessly, there are other units which will produce as clear an 
effluent as the Adams filters. So the choice would seem to narrow down 
to initial investment. Here you will find Adams filters competitive 
in price. 

What about operating and maintenance costs? That's where the 


Adams filter can save you money! 


You clean your Adams filter by operating a few valves . no me 
consuming and often dangerous manual disassembly and cleaning 
necessary. Your filter is off-stream for as little as two minutes and 
seldom over 15. The liquid required for cleaning is only a small 
fraction of that needed by other filters using the reverse flow tech- 
nique. And what's more, you get thorough cleaning. The Backwash 


liquid is easily recovered if necessary. 


R. P. ADAMS CO., INC. 


240 E. PARK DRIVE . BUFFALO 17, N.Y. 
R. P. ADAMS COMPANY, INC. M57 | 
240 East Park Drive | 
Buffalo 17, N.Y. | 
Gentlemen 
We have a problem in chemical filtration. Please send us your Bulletin 451. | 
Name Tithe 
Firm | 
City State 
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News of the Field 


FROM LOCAL SECTIONS 


Discussed at recent Twin City 
one-day meeting were... 


ORE IMPORTS, CHEMICAL PROCESSES, 
AND OUR MINERALS FUTURE 


unporting substantially 


ore lor com 


“ure 
larger 
monly-used 


Phi 


there 


portions of 
before. 
but 
good reason to question just 


metal than ever 


conserve our resource 
conserve d ore 


our 
future, 


rich many of these 
And for 
two in 


how 
hecls 


needs a 


may be meeting 
the 


or defending ourselves in case of at 


lee ade or 


tack, better provision than mnportation 
hould be made to assure enough sup- 
these 
the development of sub 


ply to fill our needs for metals. 
(One route 1s 
titute 


of chemical 


Another entails development 


processe lor extracting 


metals from sources long regarded a 
marginal or even low-grade. (See 
Vitro manganese process in this issue 


page 50.) 
Such was the message of economic 

geologist George Schwartz, Univ. of 

Minne 


ota, mn peaking before the ban 
the first 
technical meeting of the Twin-City 
Section of A.L.Ch.e. Attended by 126, 


the banquet was also the occasion for 


quet climaxed day-long 


presentation of awards. One of these 
was the Presentation Award of Al 
Ch... given to Morton Smutz, profe 

sor of chemical engineering at lowa 


State College, for having been judged 
best in presentation of a paper at the 
recent Boston Annual Meeting. George 
Preckshot 


awarded a certificate (see 


past chairman was 


picture) by 
Al Frye (who acted 
Preck 


unusual service in both the or 


Section chairman 
a foastmaster ) 
shot’ 


attesting to 


Past Chairman George Preckshot (left) receiv- 
ing citation from current chairman A. L. Frye. 
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Committee chairmen of the Twin City Local Section at the recent 


tration; 


Twin-City Section 


Meeting 


ganization of the 
and the One-Day 


Marketing, Automation, Careers 
Chemical marketing, automation and 


careers were subjects dealt with in 
imultaneous sessions—including one 
pene! il papers €s5510n 


The history of the development of 
the market for 
pound 


lithium metal and com- 
with heavy emphasis on tech 
nical service to potential users, was 
traced by Lithium Corp.'s vice presi- 
dent W M. Fenton. Fenton's 

aide, R. P. | ( Keystone 
described his role in the 
market and 
acceptance for Lithium Corp. products. 


adver 
tising Jones 
Advertising ), 
development ot contacts 
I learned quite early on the job that 
| could get the 
working close to product and market 


from technologist 
ipplication development the true pi 
the detail 
ible my team of graphic arts people to 


ture and which would en 
do a job that got results,” said Jones 


Purning to organization of a market 


Minneapolis 1-day meeting: Mike Boker, Program vice-chmn.; Jack 
Zemlin, Program; Harvey Anderson, General; Dick Westeen, Regis 
Jim Riggs, 


Arrangements; and Neil Amundson, Finance 
development department, G. Nelson, 
Archer-Daniels Midland, suggested 


that in a company with many divisions 
the Market Development Dept. should 
be divided into groups corresponding 
to the divisional activities of the com- 
pany. T. N. Stack of 3M then 
the engineers a short course in “do-it 
yourself’ market researching, and 
M. H. Baker of M. H. Baker Co 
howed the existence of a growing de 
mand for chemical raw materials in 
the North Central United State 
ticularly by paper mills, paint indus 
supplies, 


gave 


par 


tries, agriculture, sanitary 
lubricating greases, and the food indus- 
try 

In the automation session, B. D. 
Smith Rand led 
off by setting down the basic concepts 
from which all digital computers de- 
W. Tierney 
went a step further, predicted the role 
of digital techniques in the automatic 
the future, i.e. 1) 


functions; 2) 


Remington Univac, 


rive, and his co-worker J 


chemical plant of 


busine equation solv- 


CHEMICAL ENGINEERING—PROBLEMS 


OF THE PROFESSION 


Three local sections held major 
meetings in recent months on 
major problems in chemical en- 
gineering today. New Orleans 
Section tackled the problem of 
where the new engineers are 
to come from and how we 
will get more and better ones. 
Tulsa heard about engineers’ 
“gripes.”’ And Charleston con- 
sidered Professional Standards. 


Among the the 
chemical engineering profession today 
local 


manpower, and the problem 


questions tacing 


and recently discussed by sec- 
tions are: 
of inducing more young men to enter 
the the dissatisfaction 


among engineers, particularly dissatis 


protession ; 


ionalism ; 
what they 
them in 


faction relating to prote 
standards 
maintain 


and the great 


professional 
should 
the 


be, how to 


face of “gripes 


and growing need for more engimeers 
The New Orleans Section (2. H 


Stewart) at its December meeting 


heard its own chairman, J. R. Tusson, 
president of Chemoil Corp., discuss 
the problem of where to get more 


engineers, how to interest young men 
Tusson emphasized 


“considerable emphasis 


in engineering 
that this year 

will be placed on the establishment of 
a local committee with representatives 
from all the scientific and engineering 
organizations to coordinate activities 
for interesting young people in scien 
tific 
grass-roots formulate 
policies and pass them on to the Na 
tional Committee of H. L. Bevis in 
Washington. Bevis’ Committee 
appointed by President Eisenhower to 
coordinate national policies and help 
the technical manpower 


and engineering careers.’ 


committee will 


was 


alleviate 
shortage 


\ 
a 
= 
4 — | 


ing in research and design; 3) help 
management make decisions; 4) ana- 
lyze operation of the process and pre- 
pare reports; 5) control the process. 

sack in the present, C. W. Swanson, 
Minneapolis Honeywell, reviewed pH 
control, conductivity control, and rela- 
tionships between other instrumenta 
tion controls. Ina practical case, R.S 
Karinen, General Mills Mechanical 
Division, went into the instrument con- 
trol used in processing soybeans, said 
application exists for instruments not 
yet developed for flow measurement 
and control, pH control, and grade 
classification of soybeans 

A round table session closed the 
meeting technical program on a highly 


pertinent and absorbing note The 
subject: What | Do On My Job Asa 
Chemical Engineer Speakers came 
from widely diversified background 
from many industries ome on. the 
fringe of chemical processing and 
therefore more intere ting R 
Videen, chief of Applied Chemistry 
Section Development Department, 
Wood Conversion Co M. Smutz, 


head of Dept. of Chemical Engineer 
ing, lowa State College; H. C. Cran 
dall, technical director, Mosinee Paper 
Mills Corp.; J. T. Wilson, production 
engineer, Manganese Chemicals orp. ; 
and Brink, manager, Abrasive 
Division Patent Liaisor Minnesota 
Mining & Mig. Co. Presiding at thi 
session was N. D. Puffer, Minnesota 
Mining & Mig. Co 

\ General Paper ession presided 
over by J. C. Zemlin, Raymond Labo 


ratories, completed the meeting 


W’. J. Manske 


quoting National Science 
Foundation statistics, showed that for 
every person in the [ S. in 1870 
there were 3.8 persons in 1950; for 
each person in the labor force in 


1870 there were 4.7 persons in 1950; 
but for each person in science, engi 


neering and technology in 1870 there 


were &5 persons in 1950 And the 
need for scientific personnel is still 
rising 

lurning to the d itisfactions of 
practicing engineer ( W. McCul 
loug! Phillip Petroleum, analyzed 
the major “gripes” of engineers at a 


February meeting of the Tulsa Sec- 


tion (/. L. Rorschacil held during 
Engineering Week in Tulsa. Most of 
these id some connectior with the 


engineer's view ot himself as a pro 
fessional. Listing thet McCullough 
came up with 12 pecihe areas « f 
dissatisfaction 1) More adequate ot 
fice space, work facilities, clerical 
help; 2) No routine or non-engineer 


ing work: 3) Salaries « ompetitive with 


(Continucd on f gi 132) 


I&MPROVED 


CONDENSING 


ie 


Niagara Aero Heat Exchangers at a Plant of the Heyden Chemical Corp. 


Get Better Control 
of Distillation Product 


@ Liquid or vapor temperatures are always held constant by the 
Niagara “Balanced Wet Bulb” control method of evaporatively 
cooling or condensing, which automatically varies the cooling 
effect proportionately to the load. The distillation product is 
therefore uniform throughout all changes in climatic conditions 
the year around; it is the same in the heat of summer as in the 
freezing cold of winter. Continuous maximum production is 
thus insured, 

Non-condensibles are effectively separated at the condensate 
outlet, with notable sub-cooling after separation for greater 
vacuum pump efficiency. 

NIAGARA AERO HEAT EXCHANGERS give sustained 
full capacity in cooling and condensing with no dependence 
on cooling water ... eliminating problems of water supply, 
availability, temperature, or quality. 


For full information write for Bulletin 120 


NIAGARA BLOWER COMPANY 


Over 35 Years of Service in Industrial Air Engineering 


Dept. E.P.-3, 405 Lexington Ave. New York 17, N. Y. 
District Engineers in Principal Cities of U.S. and Canada 
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as 


FILTER 


all sizes, all 
ments 


or corner feed 


or low 


including 


safer handling 


of 


and 


range mode 


ings 


the field 


jpecial cloths 


ments 


of the 
with 
cilications 


new filtration 


Sales 
George $. Tarbox 
808 Nepperhan Ave 
Yonkers, New York 
8 M. Pilhashy 
833 Merchants 
Exchange Bidg 


San Francisco, Calif 


| D. R. Sperry & 
Batavia, Il 


| Name 
| Company 


| Address 


Got a Production Bottleneck? 


Available 


jacketed plate 
controlled 


synthetics and woven metals 


Mail coupon for 
SPERRY FILTRA- 
TION CATALOG, complete 
illustrations 
to help you plan 


| Sperry Filtration Catalog 


FOR 
PRODUCT 


ANALYSIS 
H and COST 


ESTIMATES 
on NEW 

FILTRATION 
EQUIPMENT 


SPERRY 


Your Headquarters For 


PRESSES 


types for all require- 


with center, side 


; open or closed de- 


livery; simple or thorough washing; 


for filtering at high 
temperatures 


LABOR SAVING DEVICES 


Plate 


Shifters for 


of plates and frames 


easier, 


and Closing Devices in a full 
Is to 


clos Ings 


facilitate 
of 


open- 


new Sperry 


Filter Presses or existing presses in 


FILTER BASES paper 


plus 


for special 


require- 


Plain or punched 


your copy 


and spe 


facilities 


D. R. SPERRY & CO. 


BATAVIA, 


Representatives 


Alldvedge & McCabe 
847 E. 17th Ave 
Denver 18, Colo 


Texas Chemical Eng. Co. 


410! Sen Jacinto 
Houston, Texas 
Co 


a tree copy of 


State 
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News of the Field | 


FROM LOCAL SECTIONS 


(Continued from page 131) 


comparable positions in comparable 


4) More 


Chance to develop ideas and get | 
ei 
6) Incouragement of | 


rotation ; 


COMpPAanies ; job 


credit for them 


membership in technical societies: 


Reasonable permission to publish 
work: 8) 


ot 


4) 


non-conhidential Reasonable 


The Chemical 
Industry Looks To 


employer sponsorship 


attendance | 
at technical society meetings, confer- 


ences, schools, etc.; 9) The oppor- 
tunity to feel they are making a AMERICAN AGILE 
contribution to society, and can take 


pride in a job well done; 10) More 
® During the many years AMERICAN 


AGILE has worked in corrosion- 
resistant plastics, its outstanding 
reputation was built upon its per- 
formance in research, development 


personal contact between management 
and engineers; 11) A policy of pro- 
from within; 12) A 
job review and evaluation 
At the Charleston Section’s (/. 2. 
McClain ) 

Dinsmore, 

ber, and H 


motion system 


of 


and quality controlled production of 


slastics for the chemical process 
January meeting, R. P 
incustries 
Goodyear Tire and Rub 


W. Schulz, Carbide and 


| © In 1949 as one of the nation’s first 
commercial processors of polyethy- 


Carbon, took up Professional Stand lene, American Agile evolved the 
ards Dinsmore, chairman of the techniques of molding and fabricat 
A.L.Ch.E. committee which drafted ing the plastic 4 
the Professional Standards report, © In 1950 Agile introduced the 
stated that it is the purpose of spraying and forming of polyethy | 
A 1Ch]) t tak , lene structural shapes to meet oper 

> steps to ating conditions in which other 


develop a prote sional attitude in en materials failed. Also, Agile intro 
duced coating of metal targets wnh = 


modified polyethylene 


gineers and to publicize to employees 


and the public the professional status 


of engineers. Since the Sub-Commit * In 1951, welding of polyethylene 
tee he headed was dissolved in Novem and polyvinyl chloride was intro 4 
her, 195¢ D ; ia duced in this country by Agile which 
mat then made the techniques and the 
problem of further ce velopment ol welding equipment available to 


other processors 


In 1954 another Agile firse was 
the introduction of irradiated poly 
ethylene molded parts whose range 
of industrial applications was en 
larged through the exposure to 


professional standards is in the hands 
the Institute's 
sional Development Committee 


Profes- | 


ot tanding 


Schulz, on the committee which was 
pro 


given the job of drawing up a 


atomic radiation 


AND TODAY 


gram for implementation of the Dins 
listed the 


ve 
more Ke port, short range with sell an 


objective of his committee as enlist other first in foam polyethylene and 
ing the aid of persons who could give polyethylene filter cloth for high 4 
public itv to the professional develop temperature applications, American 
rhe | Agile is expanding both research 
er rovTram iw re Cc 
progres und production to meet the demands 
tives, according to Schulz are 1) | of cost-conscious, progressive think. = 
broaden ‘ he mical enyvinecring educ a ing designers, engineers and man 
tion: 2) unify all engineers into one agement for more efficient produc > 
tion equipment and for better 
engineering organization; 3) resolve 


quality products at lower cost 
What Are Your Needs? Whatever 
your product may be, you will find 
American Agile a prime dependable 
source of supply for your processing ' 
equipment requirements 


ot licensing ot 


and 4) revise grades of membership 


questions engineers ; 


AUTOMATION, COMPUT- 
ERS, NUCLEAR ENGINEER- 
ING, UNIQUE HIGH SPEED 
PHOTOGRAPHY FEATURE 
LOCAL SECTION MEETINGS 


turned to the 
of automation and computers in recent 


local section meetings 
At the Chicago Section (IV Esteblished in 1932 


Drobot) in January, L. F Stutzman, AMERICAN AGILE Corp. 


Rand @ 5461 DUNHAM ROAD * MAPLE HEIGHTS, OHIO @ 


Write for literature 


Three sections 


Remington Univac, discussed 


53, No. 3) 


| 


Computers in Chemical Engineering 
Stutzman stressed that since program- 
ming of a problem for solution by 
computer might, and usually does, 
involve considerable effort and time, 
this approach is best suited to repeti 
tive computations. The applicability 
of computers in. statistical analysis 
and operations research is particularly 
apt 

Scientific Computing was the sub 
ject of R. H. Morris, Eastman K odak, 
at the January meeting of the Roch- 
ester Section (i. 1). Boutros). Said 
Morris, “The basic function of a com- 


puter is to eliminate the need for 


) 
experiment by setting up mathematical 
models which can be solved on the 
computer.” Morris pointed out that 
the cost of a particular calculation 
usually decreases with the speed with 
which it can be computed. Also, the 
value of a computation increases with 


the shorter time it take ( tain an 
answer. B. McRae, also from Eastman 
Kodak explained that the difference 
hetween commercial use and scientifi 
use of the computer is that in com 
mercial work it is usual to have a 
great volume oft data vith tew 
mathemati al teps to t! rough 
while scientific computing involves a 
small amount of data with very many 
computational steps to get the desired 
answer 

The talk of A. F. Sperry, president 
ot Panellit, centered on the aspects 
of automation which are peculiar to 
the chemical industry at the January 
meeting of the Western New York 
Section (i. Toole). Whereas the 
machine tool and mass production in 
dustries are now going through the 
first or mechanization phase of auto 
mation where reduction of labor costs 


is the immedi 


ite objective this is 
not the case in the chemical industry 
where continuous processing has long 
been common and labor costs are gen 
erally a very small fraction of total 
manufacturing cost The chemical in 
dustry today i concerned with the 
second or “feedback’ phase of auto 
mation, and the goal is higher pro 
duction and greater utilization of cap 


ital assets 


Nuclear Engineering 

The possible methods ot using a 
nuclear reactor as the endothermic 
chemical reacti heat source in a 
coal gassification plant were pointed 
out by R. W. Ritzmann, Nuclear Prod 
ucts Section, Koppers Co., to the Feb 
ruary meeting of the Pittsburgh Sec- 
tion (G. Karnofsky) Economics of 
the method were discussed and charts 
were pre sented showing the effects of 


steam temperature and heat recovery 


(Continued on page 134) 


Immediate delivery! 


LOW COST ROTARY PUMPS 
FOR SEVERE CORROSIVE SERVICE 


Whether you're handling acids or alkalies 
viscous or non-lubricating fluids — there’s an Eco 
ALL-CHEM rotary pump for the job. 


Choose from these corrosion-resistant materials of 
construction: 
HOUSINGS — Bronze, 304, 316 and Carpenter 
20 stainless, Hastelloy C, Monel 


SHAFT SEALS Teflon packing rings or exclu- 
sive fluid Teflon stuffing box seal 


CHECK THESE ECO FEATURES: 


Capacities to 10 gpm, pressures to 100 psi. 
Viscosities to 900 SSU. 

Linear non-surging delivery. 

Self-priming with non-volatile liquids. 

All parts interchangeable and in stock. 

V-belt, variable speed, air or electric motor drives. 


Adaptable for agitating, pumping shear-sensitive fluids 
under pressure and for constant flow metering. 


if you hove a pumping problem thot in- 
volves corrosive flvids, write or ‘phone Eco. 
Our engineering advisory service is at your 
disposal. Write for bulletins AC56 and F156. 


ENGINEERING COMPANY 


12 NEW YORK AVE., NEWARK, N. J. 
MARKET 4.6565 
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Basic to Dependable 
Lab Ware -VITREOSIL 


The most exacting needs of 
laboratories throughout the 
world are most eminently 
and successfully met by 
Vitreosil ware (pure fused 
silica) produced to the high- 
est standards of quality. 
Chemical purity, high re- 
sistance to heat shock, un- 
usual electrical resistivity, 
best ultra-violet transmis- 
sion (in transparent quali- 
ty) and low initial cost com- 
= to platinum are some 
eatures of Vitreosil fused 
quartz. 
In addition to our unusually 
large stock of transparent 
and opaque, including 
lazed and unglazed cruci- 
les, evaporating dishes, 
beakers, tubing and rods in 
all diameters and sizes, we 
offer prompt fabrication of 


special items. 

ar Write today, giving 
am: full details of your re- 
\ : quirements or ask for 

THERMAL AMERICAN 
FUSED QUARTZ CO., INC. 


illustrated bulletin 
18-20 Salem Street, Dover, New Jersey 


send butietin or intorme ff 
tee | 


News of the Field 


(Continued from page 133) 
on the threshold economics. Ritzmann 
emphasized that such a reactor is a 
long-term project, estimated it would 
take five to ten years to develop 
In the itself, Union 


Carbide Nuclear does not foresee im- 


nuclear field 


meciate according to (George 


Jenkin 


ing for Union Carbide Nuclear, speak- 


profit 


manager of chemical process 


ing to the February meeting of the 
Knoxville-Oak Ridge Section ( I’ 
Horton). But considerable optimism 
was expressed by Jenkins regarding 
the present efforts in chemical proc 
essing of reactor fuels for the West 
PAR 
homogeneous liquid 
metal fuel reactor which is being de 
veloped by SJabcock and W ilcox The 
possibility of entering the processing 
field with a unit capable of handling 
fuels is being 


inghouse-lennsylvania_ l-lectric 


reactor and the 


all types of reactor 


intensively seems to 


hinge largely on the potential market 


explored and 


for isotopes separated trom fission 


products 


Precious Metals 
Oklahoma Section (/:. Kk. Beck) 
heard B faker and Co 


discuss platinum metals in the Chem 


Seligman, 
ical Industry. Precious metal catalysts 
are important to the manufacture of 
hvydroeyanic acid, nitric acid, dihydro 
streptomycin, and purified gas. They 
are also used importantly in the re 
forming and isomerization of hydro- 
carbons. In addition to their use as 
catalysts, platinum metals are used in 
the fabrication of clad equipment, rup 
ture disks, spinnerettes, contacts and 
laboratory equipment 
Also Meeting 

Washington-Oregon Section’s (/ 
N. Johanson) December meeting was 
a plant trip through Kaiser Gypsum’s 
Seattle plant. In the evening, Blewett 
and Weightman of Kaiser spoke on 
the various processing methods used 
in the gypsum industry Memphis 
Section (7. A. Feazel) in December 
heard C. G. Blatchley, Schutte and 
Koerting, discuss jet ejectors and jet 
Fluid Solids was 
the subject at Pittsburgh Section’s 
(G. Karnofsky) December meeting 
Speaker D. D. MacLaren of Esso Re- 


vacuum pumps. 


search and Engineering attracted 120 | 


members and guests to this subject of 
vital interest to Pittsburgh area en- 
gineers Twin City Section (F. J 
Murray) held a business meeting and 


dinner in December, were entertained | 
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FULL 
TREAT- 
MENT, 


WATER TREATMENT, THAT iS 


GO 
TO 
ILLINOIS 
WATER 


change 


ILLINOIS WATER TREATMENT CO. 
640 CEDAR STREET 
ROCKFORD, ILLINOIS 


— 


WEW YORK OFFICE: 141 E. 44TH ST, NEW YORK 17, 
DIST, PUMPS & SOFTENERS, LTO. LONDON, OWT. 
‘ava 


— 
| 
‘ | 
€9 
= 
| 
1 
| 
| 
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§ | 
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J. W. Westwater, Univ. of Illinois, speaking to 
the February meeting of the Alton-Wood River 
Section, explained that heat transfer to boiling 
liquids is a poorly understood form of heat 
transfer which is at last receiving serious at 
tention because of the large heat fluxes pos 
sible with boiling liquids. in this connection, 
photography is a powerful tool for the study 
of boiling, could be applied to other nuclea- 
tion phenomena. Westwater showed a high 
speed motion picture, taken at 4,000 frames 
a second, to demonstrate the great difference 
between nucleate, transition, and film boiling 
Still photographs illustrated the details. The 
above picture, taken at 10° second exposure, 
is benzene in film boiling outside ao vertical 


tube of ‘42-inch O.D. at a film T of 287° F 


by Roland Cody with feats of magi 
\t the Akron Section (/:. I 

Campbell) in December D. D. Fred 

erick, chief design engineet Auto 

clave, In discussed high pressure 

equipment design stated 

that simplicity rsatility d satety 

three important el 

a good high pressure 

Rhode Island Section 

panella) considered Water 

ical Raw Material il t 

meeting peaket \ 

of Engineering 

ton, D. ¢ gave 

tion of Our water resources arm 

quirements, refinement methods and 

recovery Idaho Section (/i'. / 

Chase) had a lively year, including 

being granted section status, and the 

new section then rounded out the vear 

by combining chemical engineering 

with local problems in a _ talk on 

Potato Processing at its December 

meeting by Miles Williard. Rogers 

Bros. Seed Co (;asoline and the 

Operation of a Modern Automobile 

was the subject under discussion at 

Texas Panhandle Section ((. M. 


Oktay) in January 


| 


Ruggedly Constructed 
Armstrongs Standard 
VERTICAL VAPORIZERS for CHLORINE 


6°8" o.d. (Size vertical standardized 
bayonet type heavy duty vaporizer for 
Chlorine. Capacity 1,000 pounds per hour, 
of Chlorine vaporized from and at 32F 
with low pressure steam. (Others available 


to 16,500 pounds per hour.) 


Armstrong builds standardized, heavy 
duty type vaporizers for chlorine in the 
vertical design in sizes from 180 pounds 
per hour to 16,500 pounds per hour. These 
units are assembled to order from stock 
parts, incorporating standard elements of 
proven merit for chlorine vaporization 


Depending upon the corrosive nature of 
the job at hand, units may be made with 
all steel construction, or to include tubing 
of nickel alloy when required (this may 
entail some delay in shipment). 


Special heavy duty gasketing and flanging 
are usually used for chlorine service, as 


developed over a long period of time. 


Chemical Engineers Appreciate 
Armstrong’s Specialized Approach 
to Vaporizing Problems. 


We Invite Inquiries 


RICHARD M. ARMSTRONG 


— BOX 188 - 
WEST CHESTER PENNA. 
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people 


OL LL 


Glenn H. Melntyre 
retires from his posi 
tion as 
and technical director 
of the Ferro Corp. to 


vice-president 


assume active manage- 
ment of the National 
Spectrographic Labora- 


Mcintyre 


tories, Cleveland, Ohio 


Glen D. Schaaf promoted to post 
of senior technical man at Welland, 
Ontario, plant of B. F. Goodrich 


Canada, Ltd 


Changes in Diamond Alkali’s En 
gineering Department include appoint 
ment of Robert C. Sutter as opera 
tions manager, Chlorinated Products 
Division, and naming of William J. 
Lightfoot to succeed Sutter as assist 
am director of engineering 


New additions to staff of Aerojet 
General Nucleonics include 8. Naka- 
gato as senior nuclear engineer and 
Robert H. Chesworth as nuclear en 
yineer 


listed under 7565 


Desig. Oesig. 
10/36 19/38 
12/30 24/40 


765) 


7659 JOINTS, Spherical, fabri 
cated from Brass Specifications 
same as for 7658 stainiess steel 
joints. Stocked in the following 


sizes 
desig. Oesig. >} desig. 
| ws 28/12 40/25 
28/15 50/30 


18/9 35/20 65/40 
26/11 35/25 


ALSO IN STOCK 


AT OuR 
LOUISVILLE WAREHOUSE 


IN STOCK FOR IMMEDIATE DELIVERY 


7651 JOINTS, 3. Stainiess Steel, interchangeabie, 
full length. These joints are machined from 18-8 
type 304 free machining stainiess steel and are 
supplied in accordance with CS21-39 of the Na 
tional Bureau of Standards 
sions approximately the same as the giass joints 


Glassware Specialists (0 Industry and Research 
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+7658 JOINTS, Ace Standard Spherical, fabri 


John F. Blumenfeld joins General 
Electric Co.'s Chemical Development 
Department as development engineer. 

Nevdy promoted at General Tire 
& ikubber Co., Chemical Division, 
Mogadore, Ohio, plant are R. W. 
Laundrie as technical superintendent 
and L. E. Gressingh as chief process 
engineer. 


Emil F. Werly joins staff of the 
Chemical Engineering Division, Mid 
west Research Institute, Kansas City, 


Mo 


Linde Air Products Co. appoints 
Myles K. Towne to staff of their 
Tonawanda, New York, Laboratories. 
He will work with the Molecular 
Sieves Development Group 


John W. Cosier named chief prod 


uct engineer of the Pfaudler Co., 


‘ 


Rochester, N 


P q Stauffer Chemical Co 
announces appointment 
of Charles W. Mitchell 
as vice-president of 
the company and 


general manager of 
the Nyotex Chemicals 


Division 


Mitchell 


0.0. and 1.0. dimen 


Desig. Desig. 
29/42 40/50 
34/45 45/50 


7658 t 


cated from 18-8 type Stainiess Stee! No. 304 
free machining. Can also be supplied from 
ther metais made to order. Shanks are ma 
chined for thread sizes listed but are not 
threaded 


Thread Thread 

Desig. Size 0.0. Desig. Size 0.0. 
12/3 405 

12/5 Ve 405 35/25 1 1.315 
18/7 “ 540 40/25 1 1.315 
18/9 “a 540 50/30 1% 1.660 
26/11 640 65/40 2 2.375 
26/12 840 75/50 2.875 
26/15 “% 840° 102/75 t t 
35/20 1” 1.395" 130/100 t t 


Available on request 


PORATED 


sey 


Russell G. Dressler, expert in evap 
oration control research, has been re- 
tained by Archer-Daniels-Midland Co., 
Minneapolis, as consultant on a large 
water conservation project 


Babcock & Wilcox announce ap- 
pointment of Robert K. Allen as 
superintendent of product develop- 
ment at their Alliance, Ohio, research 
center 


Charles E. Starr, Jr., named to new 
post of manager of Technical and 
Public Information by Esso Research 
and Engineering Co 


Kennametal, Inc., Latrobe, Pa., an- 
nounces appointment of B. Clark 
Boeckeler as assistant for advanced 
planning and development 


Arthur A. Moore, former assistant 
manager of the Research Administra 
tion Section, becomes manager, Busi 
ness Services Section, of the Koppers 
Co. Research Department 


Chas. Pfizer & Co, elects Allan J. 
Greene administrative vice-president 
and member of the executive commit- 
tee. Mr. Greene spoke before the re- 
cent (March 3-6) White Sulphur 
National Meeting of the 
A.1.Ch.E. on “The Future for Drugs 


Biochemicals.” 


>prings 


and 


Recent additions to the staff of the 
Whiting Research Laboratories of the 
Standard Oil Company (Indiana) are 
Samuel C. Spencer and William 
Resnick. 


Atlas Powder Co. names James H. 
Perry as senior chemical engineer in 
their chemical engineering department 


Arthur B. Tillman becomes 
Chemicals Division operations man- 


ager for Diamond Alkali Co., Cleve- 


land, Ohio 


Union Carbide Nuclear Company 
names Adolph Q. Lundquist to post 
of vice-president. Mr. Lundquist 
joined Union Carbide in 1942 


B. D. Thomas will be the new 
director of Battelle Memorial Insti- 
tute, Columbus, Ohio. Mr. Thomas 
will be responsible for Battelle's re- 
search operations in the United States 
and Europe. 


Frederick W. Gander becomes di- 
rector of the Yerkes Research Labora- 
tory, major research center of Du 
Pont’s Film Department. 


Prompt Shipments 
Possible Through 
Large Production 


Capacity 
WENDNAGEL 
“corrosion 
resistant” 
Processing & Storage 
Equipment of Wood 


Widely used in Chemical Process- 
ing, Storage and the handling of 
industrial wastes. 


Wendnagel Wood “corrosion re- 
sistant” construction means long 
life and low maintenance. Wend- 
nagel Engineering will give you 
Wood-Processing Equipment—that 
will cut your original and opera- 
tion costs. 


575,000 gallon capacity, 3” Fir Wood Tank. 70 
ft. diameter inside x 20 ft. stave with sloping 
bottom, downtoke, laminated baffle 
walls and take off boxes. Erected-—-Celanese 
Corp. of America, Amcelle, Maryland 


launder, 


Wendnagel 100M Gallon Wood Tank and 125 

ft. Steel Tower for Domestic Water Supply. 
Send us details of your requirements for 
solution or write for Chemical Equipment 
Bulletin. 


620 W. Cermak Road, Chicago 16, Il. 


New appointments in Hercules Pow 


der Company's Explosives Department 


include E. St. Pierre Bellinger as 
manager of Ketona Chemical Corp 
Birmingham, Alabama, and Gordon 


M. Hoffman as 


Missouri 


issistant 


Work 


manager, 


Ammonia 


Charles L. Thomas, director of re 


search and development of the Sun 
| Oil Co elected director-at-large of 
the American Chemical Society 1 he 
ACS announces award of thet 
Washington section's Hille 


partment 


brand Award tor 195, 
Rice, head of the depart 


to Francis O 


tment of che 


istry at Catholic University 
Union Carbide Nuclear appoint 
Frank W. Hurd as director of rm 
search. Mr. Hurd h 
been identified with 
Union Carbice activi 
ties in the atomic et 
ergy field nee 1943 
when he joimed the 
Manhatta Project as 
entist 


elected vice 


John R. Brown, Jr., | 
for develoy 


Mr 


managing «i 


research and 
Chemical Co 


president 
ment at Spencer 
Brown was previously 


rector ot research and development 


Ne Tine il 
ganization of the 
the 
plant of Carbide and Carbon 
Chemicals Co. are D. O. Daley, T. E. 
Kennell, B. L. Connelly, R. A. 
Mussey, A. C. Oberton, and D. H. 
Ashmus. 


member ot the tect 
Development De 
(Charlestor 


partment at South 


W. Va 


Robert E. Pope, doctoral candidate 
in chemical engineering at Univ. of 
Kansas, is named Grand Scribe of 
Theta lau national engineering 
traternity 

Goodyear Tire and Kubber Co 


ociate 


names James A. Merrill as a 


director of research and development 


John A. Adams becomes 
of materials for Silicone Products De 
General Electric Co 
changes in the department include ap 


pointment of Richard D. Rice a 


eral 


manayet 


Other 


rer 


foreman 


Vitro Uranium Co. elects William 
B. Hall a president and general 
manager Mr. Hall was connectes 
with Sinclair Refining and it} 
ern Oil Co. before joining Vitro u 
1951 


(Continued on page 138) 
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Insulators for 
Thermocouples 


it's SERVRITE* 


for any need 


One or more of these Seav-Rere thermo- 
couple insulator il take care of your 
necd Ii not, there ue man hore 
C,ordor large stock for quick delivery 
If vou need something entirel pecial 
it can be made to suit your specie re 
quirement 

In the O year hat C,ordon has been 
suppl uple md acce ries 
to industry, emphasis has beer ium 
form top qualit ervice, and alin 
wilh wean ouple 
application, Sexv-Rire assures you of 
plu dues event 

Write for full information on Serv-Rere 
thermocouple insulator 


Ask for Bulletin 300-56 


This new 4-page bulletin gives specifications 
and ordering data on all Gordon standard 
SERV-RITE thermocouple insulators grouped 


for easy selection. eee 


CLAUD S. GORDON CO. 


Manufacturers Engineers» Distributors 


631 West 30th Chicago 16, 
2003 Hemilton Ave, Cleveland 14, Ohie 
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You can save pCople Custom-built bor 


. 
’ ’ 
Henry L. Cox joins r, DEPENDABLE 
Western Precipitation 
Corp. as consultant on - SERVICE ee 


chemical processing. 
Mr. Cox was formerly 
vice president in charge 


makes simple work 
of Filtering, Mixing, Storing 


of research and devel- | 
fd opment for Corn Prod 
ucts Refining Co 
H. B. Coons is appointed superin- 
tendent of Niagara Fall plant of 
i Carbide and Carbon Chemicals Co 


New members of Research and De- 


velopment Department of Ethyl Corp 
in Baton Rouge, La. are James J. 


Mullen and Robert W. Harrell. 


| 


| 


SSV PUMPS 


Enclosed Impeller 
and Open Impeller Types 


You're sure of maximum service and 
output with minimum maintenance or 
Major appointments at Solvay Proc production down time with Frederick 

; ess Division, Allied Chemical & Dye, SSV Centrifugal Pumps because each 

Regardless of the size or type of are Raymond C. Baxter as chief en- pump is custom-made to fit your par- 
your installation, whatever your vineer, Elwood F. Booth, Jr., as ticular operation—whatever the consis- 


process may be, there's an Alsop assistant chief engineer, and Robert | tency or type of liquid you're moving. 


William G. Copeland becomes gen 
eral manager of the Texas Company's 
Refining Department. Mr. Copeland 
joined Texaco in 1927 


Filter, Mixer, and Storage and Mix- H. Reed as process development man SSV PUMP FEATURES 

ing Tank to “fit your job.” you can | ager | @ Pump sizes from 1” to 4” discharge 

be sure of getting from Alsop the cpenings. 

right unit properly applied—you | Commercial Solvents elects J. F. ay em from 50 up te 700 

can depend on Alsop proved per- Dudley and Graham W. MeMillan otteads aan 30 up to 220 feet. 

formance features Alsop Filters, | as vice-presidents Mr. Dudley will @ Pumps speeds can be varied to sult 
head the company’s production and the driving media and operating 


Mixers, and Tanks are available in | 


engineering activities, while Dr. Me- conditions. 


a complete range of sizes and ca 


be responsible f 
pacities, and Alsop Equipment is Millen wil perin% for the CONSTRUCTION ADVANTAGES 


company’s research and development | 


Pump casings are vertically split for 
easy accessibility. Mounted on a swivel 
to permit placing discharge in any de- 


custom fitted to your application by program 


engineers who have thorough ex- 
| 


perience in Filtration and Agita- | S. William Kapranos sirable position. Pump openings, both 
tion, For full information, assumes post of vice suction and discharge, flanged to per- 
recommendations, and quotations president tor product mit easier connection and disconnecting 
write Abop Engineering Corpora- planning for Mead } to joints. One-piece impellers, securely 
tion, 1203 Gold Street. Milldale, lohan & Co Mr attached to shaft by stout key and lock 


nut, or threaded, give long service. 
Connecticut, Kapranos was previ Kapranos Pump bearings mounted in sturdy 
| ously connected with frame horizontally split for easier acces- 

Booz, Allen & Hamil sibility. Extra long stuffing box pro 

ton, management consultants vider, for oversize stuffing. Mechanical 
seal also available for minimum leak- 
age. Pump coupling flexible for direct 
connection to drivers or can be arranged 
for belt drive. Pump speed, pump open- 


f William L. Ferrall joins staff of 


| sso Research and Engineering Co 


ALSOP ENGINEERING CORP 
1203 Geld Street 


Milldele, Connecticut Mi Ferrall comes to Esso Resear h ings, etc. are selected to suit your 
—— your New Complete from M. W. Kellogg Co particular requirements. 

? Write for Bulletin No. 107 
Nome American Alcolac Corp. names 


| Alvin Holzberg to staff of its De- | 


velopment Department. Mr. Holzberg 


. > >» 
was formerly with International Min RE 


City aS eee erals and Chemical Co. and National 


‘ 
Dairy Research. 

FREDERICK IRON AND STEEL, INC. 

MAIL COUPON NOW! (Continued on page 140) FREDERICK Fst.1890 MARYLAND 
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Tey — 
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make sure... 


Moke sure thet you get the 
highest quolity leboratery giless- 
wore for the lowest possible price 
by moking the “TWO-WAY” Test 
TO MAKE THE “TWO-WAY” 
TEST ! 
STEP 

eral 
oratory 


Obtain samples of sev 

advertised brands of lab 

glasswore. Be sure to 
include a piece of Doerr Dia 
mond D Blue Line Devise the 
most rigid tests you can think 
of and evaluate each brand on 
the basis of these tests. Tabu 
late the results 

STEP 2. Now, compere the prices 
You will find thot the Doerr 
Diamond D Blue Line is your 
best buy offering the 
highest quality for the lowest 
possible price 


Ask your deoler about the 
Diemond D Blue Line or send for 
more detailed information today 


GLASS COMPANY 
Vineland, N. J. 


New ROTO-BIN-DICATOR® 


Motor driven paddle-type 
bin level indicator 
For automatic bin level indication 
or control of bulk materials. Par- 
ticularly suited to applications on 
bins subject to pressure or vacuum. 


EXPLOSION-PROOF 
U. L. listed units available 


BIN- 
DICATOR® 


The original dia- 
phrogm-type bin 
level indicetor. In 
successful use for 20 
yeors. 


BIN-FLO® 

Assures gravity flow of 
pulverized materials 
Bin-Flo Aerator units in bins, 
chutes, etc, use small volume, 
low pressure cir to restore flow 
to dry, pulverized moteriols 
which tend to pock ond bridge 
in storage. 


THE BIN-DICATOR co. 


or call 
13946-H Kercheval + Detroit 15, Mich. 


VAlley 2-6952 
| WE SELL DIRECT - PHONE OR 


DERS cot LECT ¥ 


Are you 
sure you 
need a 
flow control 
system? 


SINGLE-UNIT 
FLOW RATE REGULATORS 


Here's an answer to liquid flow rate control that should 

eal to processing, maintenance and accounting men 
alike. Inlet and outlet piping are the only connections; 
no linkages, control air or electronics are required, Just 
connect the flow piping and set the desired flow rate; 
nothing else is required. When inspection or mainte- 
nance are necessary, just lift the working parts from the 
case, which remains in the piping. 


KATES direct-acting regulators combine with inexpen- 
sive centrifugal pumps or gravity feeds for precision 
control of blending, liquid circuits, process additives, or 
coolants—more reliably and at less cost than comparable 
control systems. Pressure jumps or drops of 125 psi, 
either upstream or down, are compensated internally 
—without hunting or lagging. Check over the follow- 
ing typical applications, then write for the entire story. 


SINGLE-SOURCE MULTIPLE DELIVERIES 


from either gravity sterage or centrifuge! pump 


UNIT2 UNITS UNIT 4 


PRESSURE FILTRATION CONTROL 


heeps filtration rote at desired point despite steody 
build-up of filter cake, no valve jockeying! 


FUTER 


‘CYCLE 
PRESSURE ALARM 


with nothing more thon oa timer 
ond solencid valves feeding 
through Kotes reguiotors! 


Write for Technical Bulletin—TODAY 


kates 
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W.A. KATES COMPANY 
Department C 
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|: 
NEW BIN LEVEL INDICATOR, 


people 


Bernard J. Gaffney has been named 
New York manager of the Rust En 
gineering Co. Prior to 

joining the Rust organ 
ization, Mr 

was 


Chemical 


(,atiney 
connected vith 
(onstruction 


{ orp as ale man 


Gofiney aver, industrial chem 


if al proce sses 
Theodore A. Mangelsdorf becomes 
lexas Co Mr 


jomed the Texas Co, in 


vice-president of the 
Mangelsdorf 


1933 as a chemical engineer 


Robert D. Lloyd and Leland M 
Reed have joined the High Energy 
Fuel 


Chemical 


Organization of Olin Mathieson 
William H. Wood 


has joined the organization as a proc 


Corp 


ess instrument engineer 


Walter H. 


general 


Salzenberg, formerly 
the 
Chemicals Department, becomes assist 


DuPont's 


manager of Crrasselli 


ant general manager of 


Polychemicals Department 


PLANNING IN SPACE! 


YOU THINK IN 3 DIMENSIONS 
~—PLAN AND DESIGN THAT WAY. 
USE A “VISUAL” PLANNING CUBE! 


Problems in Process and Chemical 
Plant Layout are simplified through the 
use of the “Visual” Planning Cube. 
(Pat. applied for) 3-dimensional layout 
of any cube problem may be designed 
right in your Engineering Department, 
in 1/10th the time formerly required 


by endless sketch or drawings 


methods 


Use one, or more, arranged in the 

Then, 
vessels, 
“BRING 


cubature pattern required 


with simple-to-install tanks, 
pumps, valves, piping 


YOUR DESIGN TO LIFE.” 


Brochure, with Complete Details, 
Available on Request 


“VISUAL” PLANT LAYOUTS INC 


DEPARTMENT CEP 


Alcoa 
nounces 


Brown as ass 


Research Laboratories an 
Robert H. 
director Mr 
193] 


appointment of 
stant 
Brown joined Alcoa in 
New Lithium 
Corp. of America are J. Dean Her- 
man, J. D. Campbell and Walter M. 
Fenton. Mr a speaker 
at the recent 
the 


vice-pre idents at 


Fenton 


was 
I win Cities one-day meet 
ing ot A 

David A. Strang joins 
and De 
Vrocter & 


of the 
Depart- 


stall 
Research velopment 


ment of (;amble 

Allen N. Smith to head new chem 
ical engineering program at oan 
State College. Mr: 


lose 
mith was formerly 


associate professor of chemical en 


gineering 


Edward S. Roberts, 
formerly vice president 
chiet 


ind envineer or 


(Chemical Construction 
Corp., joins Barsky and 


Strauss, Inc., chemical 


Roberts 
consultants 


Kaiser Engineers announce appoint 


ment of Robert J. Wolf as division 


nianager 


COMPLETE 
CUBE KIT $99.50 
F.O.B. OAKMONT, PA. 


OAKMONT (Allegheny County) PA. 
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American Section of the Society 
ot Chemical Industry announces that 

Clifford F. Rassweiler, 

vice-chairman and vice- 

president for research 
and development ot 
Johns-Manville 
been chosen to re 
the Chemical In 
Medal for 1957 


services to applied 


Corp.. 

has 
Rassweiler ceive 
dustry 
conspicuous 


chemistry.’ 


Robert E. Maples 


assistant superintendent in 


promoted to 
saltimore 
lor ( 


ontinental Oil Company’s petro 


chemical department 


Retirement of Donald S. Cryder, 
professor and head of the department 
ol chemi il Pennsy! 


tate 


engineering at 


vania University, is announced 


Bernet S. Swanson has been pro 
moted to the rank of associate profes 
sor of chemical engineering at Illinois 
Institute of Technology, Chicago 

Diamond Alkali appoints Robert E. 
Frey to position of assistant works 
Paines 


manager—operations at their 


ville, Ohio works 


™ (Continued on page 146) 


PROCESS Lato 


| 
f 
_ 
| ae 
: 
~ 


parts 


mad 
We 
line of 
Standard 
ical 
of flasks. 
You will 
fect stirrer 
oratory 


stock a 


for 


facture 


cision Bore Tubing 


COMPLETE INTERCHANGEABILITY 
WILMAD PRECISION BORE STIRRERS 


With Wilmad Precision 
Bore Stirrers, you can easi- 
ly replace a damaged port 


All Wilmad stirrers are 
consistently uniform and 
held to extremely close 


tolerances assuring the in- 
terchangeability of 
It is no longer nec- 
essary to discard damaged 
stirrers if you specify Wil- 


complete 
stirrers in both 
Taper and Spher- 


Joints to fit all sizes 


find the per- 
your 
requirements 
the wide variety we manu- 


all 


iab- 
n 


Write for bulletins on Stirrers as well as Pre- 


' 
WILMAD GLASS CO., INC. 


Landisville, New Jersey 


Immediately available on request, 
new SK Bulletin 18R8G provides 
valuable information for anyone 
who must measure fluid rate-of- 
flow accurately and safely. The 


bulletin describes SK's line of 
“Safeguard” Rotameters— 
includes complete data on appli- 
cation, construction, materials avail 


able, installation, and operation. 


NEW “SAFEGUARD” ROTAMETER BULLETIN 
Gives Step-by-Step Sizing Instructions” 


7 


User benefits are recorded in 
detail. Of great value are the 
umplified, 
for sizing and selecting Rotameters 


step by step instructions 


for liquid and gas rate-of-flow 
measurement. Capacity tables are 
included 


For a copy of Bulletin 18R8G, 
write to us at the addres below. 


Schule and Koerling 


COMPANY 


MANUFACTURING ENGINEERS 


2245 STATE ROAD, CORMWELLS HEIGHTS 


Bullets 


| 


SUCKS COUNTY, PA 


Heat Transter | Gear Pumps Ash 
‘ates Ash | tor 178 
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VARIABLE SPEEDS 


go through a plastic state in their reaction; therefore 
variable speed increases or decreases rpm speed 
to accommodate the process requirements. 


TEMPERATURE VARIATIONS: When liquids or semi-solids 
undergoing mixing lose heat, the speed of the mixer 
may require reduction progressively or in steps 

A Varidrive will give you the precise speeds needed 
at different levels of temperature 


BATCH BLENDING-Different consistencies of batch materials 
may require slow speed to start, but when they 
become integrated, higher speed may be applied to 
The same mixer can be used for processing 
materials of widely varying consistencies by 

Thus you save space 


reduce time 


powering it with a Varidrive 
and extra equipment. 


EXPERIMENTAL PROCESSES -You may want to mix new 
compounds or blends to determine how slow or fast 
you should make up the batch. Only by variable 
speed can you get the sensitive rpm needed for 
experimenting. Varidrive is the answer. 


INCREASED VERSATILITY-A mixer can be used for many 
operations with variable speed, whereas a single speed 
A Varidrive gives a mixer its 

full potential of performance so that you may be able 
to avoid purchase of extra mixers. 


will restrict its use 


U.S. VARIDRIVE 


VY to 60 hp—2 to 10,000 RPM 


Write today 16-page Varidrive Bulletin 


U.S. ELECTRICAL MOTORS Inc. 


Box 2058, Los Angeles 54, Collf. or Milford, Conn. 


FOR VARYING NEEDS---MIXING 


Question: “WHY DOES VARIABLE 
SPEED IMPROVE MIXING 2” 


Answer: “BECAUSE THERE'S ONE RIGHT 
SPEED FOR EVERY MIXING CONDITION —” 


for example: 


VISCOUS MATERIALS: Where dry ingredients are mixed 


or reacted with vehicles or binders, the materials may 


.MOTORS 


(Vol 


53, No. 3) @ 14) 


| 
| 
| 


RADIANT REACTOR a: Doun- 


reay, Scotland, is fast breeder, will be 
housed in 135-foot hermetically sealed 
sphere 


UNITY dinner, part of Engineers’ Joint 
Council 3rd General Assembly, sees at head 
table (left to right) A.l.Ch.E. president J. H. 
Rushton; J. W. James, president ASHAE; M. S$. 
Coover, president AIEE; and W. F. Ryan, 
president AIME 


POPULAR REFRESHER course 


run by Western New York Section, 
A.Ch.E., gets regular turnout of 145 
for weekly two-hour classes on distilla 
tion techniques 


CANADIAN DEVELOPMENTS—this $12 million chlo- 


rine-caustic soda Hooker Chemicals Ltd. plant is under construc 
tion at Burrard Inlet, North Vancouver, B. C., will be completed 
in June. The first chlor-alkali plant in Western Canada, this will 
also be the first Hooker plant to use the new larger Hooker Type 
$38 cell producing chlorine and caustic from purified brine. At 
present this type of cell produces more chlorine than any other 
type. The plant is designed for an initial daily capacity of 100 
tons of chlorine, 110 tons of caustic soda, and a million cubic feet 
of hydrogen. In right background is $4 million-plus new sodium 
chlorate plant of Electric Reduction Co. of Canada, Ltd 
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BIG AXIAL COMPRESSOR for use 
in Houston butadiene plant of Petro-Tex 
Chemical Corp. Each axial serves as first of 
three stage compression of butane subse- 
quent stages being centrifugal with final dis- 
charge at 160 Ib./sqin. Axial’s capacity is 
172,500 cu.ft./min.; is driven by steam turbine 
of 4,500 h.p. Total weight 45 tons. (Courtesy 
Carrier 


N. Y. SECTION $500 STARTS ENGINEER. 
ING CENTER DRIVE. ‘ef to right 1 M Jackson 


Jr. (vice-chairman) and J. F. Lawrence (chairman) of N. Y 
Section, AIlChE deliver to W. J. Barrett, president 
United Engineering Trustees heck for $500 as the first 
contribution to the fund drive tor a National Engineering 
Center, as W. F. Thompsor hawman of UET."s Real 
Estate Committee, looks or Lawrence termed the con 
tribution @ “symbolic gesture which we hope other 
engineering and business groups, plus individuals, will 


follow 


AWARD fer best presentation of 
paper at Boston Annual Meeting is re- 
ceived by Morton Smutz (right), lowe 
State College. Certificate is being ten- 
dered by Al Frye, chairman, Twin 
Cities Section, A.I.Ch.E., during one- 
day meeting at Minneapolis January 
31 


TECHNICAL MAN-OF-YEAR 
R. B. Filbert, Jr., Battelle chemical engi 
neer chosen for 1956 honor by Colum 
bus (Ohio) Technical Council at dinner 
celebrating National Engineers’ Week 
Award included check for $50. Filbert 
was chairman of Central Ohio Section, 
A.L.Ch.E., during 1955, also co-cheair- 
man of regional one-day symposium 
on industrial gases 
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a job for the 
ANNEY 


METHOD | 


Conventional Collector. Proven by indus- 
tries the world over, the collector that yields 
more noturolly filtered water, with less equip- 
ment, less personnel, and fewer pumps than 
any other conventional collector. 


A Few Industries 
Now Using the 
Ranney Method 


Granite City Stee! Co 
U.S. Steel Corp 
Wheeling Stee! Corp 
Shell Oi! Co 

The Texas 


American (yanamid (o 

Eli Lilly and Co 

Allied Chemical & Dye Corp 
Monsanto Chemical Co 

Mead (orp 

MacMillan & Bloedel Lid 

E.1. DuPont de Nemours & Co 
Olin Mathieson Chemical Corp 
Timken Roller Bearing Co 
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Infiltration Gallery. The gallery, engi- 
neered by Ranney, provides industry a low 
cost water supply. The gallery provides large 
quantities of clear non-turbid water in a 
revolutionary yet economical way, and it re- 
quires no maintenance. 


Ranney Intake. The Ranney Intoke, already 
has proven thot plonts and factories can ob. 
tain surface woter both efficiently and eco- 
nomically. The Ranney Intake con usually fit 
into the design of your engineering deport- 
ment or consultant. 


Ranney Vertube. Smoll industry and low 
volume users con now hove a natural grovel 
vertical water well ot low cost. Engineered 
with the same Ranney precision that has mode 
their method a must for industry. 


Ranney 


Dept. CE-1 
Ranney Method Water supplies, Inc. 
841 Alton Ave. Columbus 19, Ohic 
Associated With 
Ranney Method Western Corporation 
Ranney Method Inte:national, Inc. 


CANDIDATES FOR MEMBER- 
SHIP IN A. I. Ch. E. 


The following is a list of candidates for the designated grades of 
membership in A.|.Ch.E. recommended for election by the Committee 


on Admissions. 
These nomes ore listed 
of the Constitution of A.I.Ch.E. 


Objections to the election of any of these c 


in accordance with Article Ili, 


Section 8 


from M 


didat 


and Associate Members will receive careful consideration if received 
before March 15, 1957, at the office of the Secretary, A..Ch.E., 25 
West 45th Street, New York 36, N. Y 


Member 

Allen, Fraser H.Oklahoma City, 
Okla 

Alien, William J., Army 
Chemical Center, Md. 

Baver, William C., Green River, 
Wyo 


Benson, E., Eden, N.Y 

Bethes, Sam Rice, Baytown, Tex 
Brewer, John F., Baton Rouge, La. 
Cagen, Melvin S., Rochester, N. Y 
Casselman, T. E., Jr., Boston, Mass 
Ciskowski, Joseph M., Rahway, N_J. 
Cornell, Vernon A., New York, 

N.Y 

Dalla Valle, J. M., Atlanta, Ga 
Day, John R., Penns Grove, N. J 
Ellington, Rex 1T., Chicago, fil. 
Glocker, Edwin M., Baltimore, Md. 
Gutliph, Earl W., Memphis, Tenn 


Halback, W. C., Jr., Painesville, 
Ohio 

Heinrich, Raymond L., Baytown, 
Tex 


Hurd, Vincent N., Pittsburgh, Pa 

Joyce, Joseph J., Pittsburgh, Po 

Kelley, Carl S., Bartlesville, Okla 

Kesler, George H., Worthington, 
Ohio 

King, Walter C., Pittsburgh, Po 

Lam, Henry W., Philadelphia, Pa 

Lipworth, M. F., Linden, N. J 

Martin, Roblee B., Ste. Genevieve, 
Mo 

O’Brien, Leo J., Crystal Loke, til 


Pedersen, John Harry, Long 
Beach, Calif 

Riggin, Cecil W., Memphis, 
Tenn. 

Sotterfield, Charles Cam 


bridge, Mass. 
Serokis, Peter M., Pittsburgh, Pa 
Sieger, John S., Pittsburgh, Pa 
Sklarz, William A., Rahway, N. J 
Spitz, Albert W., Elkins Park, Po 
Tassoney, Joseph P., McKeesport, 
Pa. 
Tily, William E., Westfield, N. J 
Williams, Edwin T., State College, 
Pa 
Wolf, Joseph E., Whiting, Ind. 
Wolkoff, Jasper, Park Forest, Ili 
Yerozunis, Stephen, Troy, N. Y 


Associate Member 


Abbrecht, 
Mich 
Armstrong, William S., North Hills, 
Po 
Bergman, 
N. J 
Berner, George W., Jr., Baytown, 
Tex 

Boushka, William M., Lorain, Ohio 

Bugbee, William N., Charleston, 
W. Ve 

Comolli, Ferdinand M., Wilming- 
ton, Del. 

Dugan, W. J., So. Charleston, W 
Vo. 


Peter H., Birmingham, 


Richard Plainfield, 
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Erskine, Harold L., Jr., 
Pa 

Field, David E., Philadelphia, Pa 

Freiheiter, Felix, Brooklyn, N. Y 

Getz, Donald H., Montvale, N. J 

Gross, Floyd M., Barberton, Ohio 

Hammock, Thomas V., Kingsport, 
Tenn 

Harrison, Charles L., Camden, Ark 


Pittsburgh, 


Hatfield, Raymond C., Houston, 
Tex 

Hogsett, Duane F., Bartlesville, 
Okla 


Hulswitt, C. E., Cleveland, Ohio 
Johnson, Berry M., Andrews, Tex 
Kellard, James D., Venezuela, S.A 
Kogstad, Rolf E., Brea, Calif 
Lischer, Robert E., St. Louis, Mo 
Martin, Bruce A., Baytown, Tex. 
Martin, G., Moscow, Idaho 
Morlock, K. G., Whiting, Ind 
Nussbaum, Stuart, Bedford, Mass 
Nygren, Paul G., Nitro, W. Va 
Perkins, Dimmitt, Orange, Tex. 
Perry, Kenneth W., Bauxite, Ark 
Phalen, Bruce S., Fredericksburg, 
Vo. 
Plaster, 
Okla 
Presley, Robert L., Baytown, Tex 


William €., Bartlesville, 


Richardson, Jean S., Pine Bluff, 
Ark 

Russell, Charles R., Bakersfield 
Calif 


Ryland, J. R., El Dorado, Ark 

Saver, Henry J., Pittsburgh, Pa 

Schatz, Ralph H., Westfield, N. J 

Searcy, John S., Decatur, Ala 

Shafranek, Lennis F., Wilmington, 
Del 

Shannon, Robert F., New London, 
Conn 

Shirley, William H., New Martins 
ville, W. Va 

Sloan, Clarence T., Jr., Washing 
ton, Pa. 

Smith, Philip F., Lake Jackson, Tex 

Stankis, Glenn A., Baytown, Tex 

Stiff, D. A., Highland, Ind 

Storrs, John H., Woodstown, N. J 

Swartz, Benjamin, Elizabeth, N. J 

Tabor, William J., So. Charleston, 
W. Va 

Tate, William M., Louisville, Ky 

Tindall, Bobby Max, Texas City, 
Tex 

Vonder Heiden, 
Pottsville, Pa 

Vredeveld, Donald R., 
W. Va 

Wagstoff, J. B., Murrysville, Pa 

Wilson, Robert Elwood, Dayton, 
Ohio 

Wimpfheimer, Leonord, Columbus, 
Ohio 

Winn, William D., Lake Jackson, 
Tex 

Wisniach, J., Detroit, Mich 

Zeff, Jack D., Chicago, Il! 


Frederick H., 


Institute, 


Affiliate 


lee, Yoonsik, Terre Haute, Ind 


| 
INDUSTRIAL 
i= 
| 
| 


PROVING 


GROUND 


NEW DESIGN L 


SPRAY NOZZLES 


For new designs or applications, 


. like the one shown here, distribution 
BELLWOOD. Lt. tables, and stroboscopic cameras 
are just some of the equipment em 
ployed to give you dependable 
- spray nozzles that perform with 
‘precision. For complete informa 
tion, write for Catalog 24 the 
most comprehensive catalog of its 

kind in the field 
oOo” ADVANCED SPRAY NOZZLE DESIGN FOR NEW 
DIMENSIONS IN CONTROL & PERFORMANCE 


Rs nozzle spray characteristics are ex j 
gues haustively analyzed in the Spraying 
STREET Systems laboratory. Spray booths 


BIND YOUR C.E.P. IN THE 
NEW, STURDIER BINDER 


CHEMICAL ENGINEERING PROGKESS 
25 West 45th Street 
New York 36, New York 


Gentlemen am enclosing my check 


money order) for § Please 


binders @ $3.50 each 


owing years (add 3% sales tax 


ery in New York City) 
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The five stages on this heavy-duty tandem 
compressor require less horsepower and 
develop less heat than in four stages in pro- 
ducing 3000 Ib. per square inch pressure in 
capacities up to 31,000 cfh. 


Frames with double row roller bearings, re- 
versible ring plate valves, force feed lubrica- 


tion, generous intercooler coils are some of 
the features that make this horizontal com 
pressor compact, sturdy and efficient to 
operate and maintain. 


Every Norwalk compressor is test-run for 
eight hours at the factory, then taken down 
for complete inspection before re-assembly 
and shipment. 


Norwalk makes compressors from single stage 
to six stages, from 125 to 25,000 Ib. psi. Cata- 
log on request. 


NORWALK COMPANY, INC. 


SOUTH NORWALK, CONNECTICUT 


Established 1864 


/ HIGH PRESSURE COMPRESSOR 
| 
} 
ag 
<~ NG 


ARTISAN 


Pilot Plants and Processing Equipment 


Artisan is an outstanding source for 


your Pilot Plant and Special Continu- 
ous or Batch Complete Processing 
Unit. 


Chemical engineers and mechanical ' 
engineers combine their experience | 
with skilled shop men to develop and 
manufacture excellent mechanical and 
chemical processing equipment. Our 
chemical engineers design complete 
plants and individual stills, evaporators, 
condensers, reactors, piping and tanks. 
Our mechanical engineers develop spe- 
cial conveyors, solids handling devices, 
vacuum closures and special mechani- 
cal processing units. 


Their combined experience and skills 
go into the completed equipment. 


Telephone or write for an engineer to call—We have 
Engineering Representatives throughout the United States. 


ARTISAN METAL PRODUCTS INC. 


Engineers and Fabricators 
Telephone: 
Twinbrook 3-6800 73 Pond St., Waltham 54, Massachusetts 


Building or Expanding? 


THINK of 
SAFETY 
CONVENIENCE 
ECONOMY 


THINK of 


Babbitt 


Adjustable 
SPROCKET RIM 
with Chain Guide 


Simplifies pipe layout 

Fits any size valve wheel 

Easy to install and operate 
Operates any valve from plant floor 


Time end money saving fixture 

No maintenance; first cost only cost 

Packed, completely assembled, one to a carton 
Hot galvanized, rust-proof chain available 


for oll sizes 
© Easy to follow instructions with each unit 


© Your supplier carries complete stocks 
© Write for new descriptive cotalog sheet and prices 


STEAM SPECIALTY CO. 
6 BABBITT SQUARE, NEW BEDFORD, MASS. USA 
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| 
Linde Air Products Co. names H. T. 

Ross as vice-president for engineer 

ing. Mr. Ross joined Linde in 1928 


New staff members at Monsanto 
Chemical include Joseph Jaffe, re 
search department of Inorganic Chem 
icals Division at Everett, Mass., Nor- 
man L. Case, sales department, Inor 
ganic Chemicals Division at St. Louis, 
Silvan B. Lutkewitte, Jr., technical 
services at William G. Krummrich 
Plant in Monsanto, Ill, and James 
R. Savage, technical services depart 
ment at John F. Queeny Plant in 
St. Louis. 


E. E. Frye becomes 
vice-president and man 
ager of the Petroleum 
Division for J. F 
Pritchard and Co 
Kansas City. Mr. Frye 
ha been with the 


Aa 
Frye 
Pritchard organization 

since 1947 


Sherwood L. Fawcett named assist 
| ant manager of Department of Physics 
| at Battelle Memorial Institute 


the chemical engineer in 


MARKETING 


W. D. Lahey named sales man 
ager—adhesives for B. F. Goodrich 
Industrial Products Co. Mr. Lahey 
joined B. F. Goodrich Chemical Co 
in 1945 


Edward H. Petrick, 
| at present general sales ; 
manager of West Vir- 


ginia Pulp & Paper Co., 
| will become vice-presi 
| dent in charges of sales Petrick 
for Brown Co 


Mervyn T. Walsh will manage 
muriatic acid sales for the Chlorinated 
Products Division of Diamond Alkali 
Co 

Organic Chemical Sales Department 
of Emery Industries, Inc., names 
George R. Williams as sales repre 


sentative in the New York City area 


A. R. Olsen has been appointed 
sales manager of the Cellulose and 
Chemicals Division of Hercules Pow- 
der Company's Virginia Cellulose De- 
partment 


(Continued on page 154) 


CLASSIFIED SECTION 


AMERICAN OIL 
Address Replies to Box Number Core of CHEMICAL ENGINEERING PROGRESS 


=, | SITUATIONS OPEN 


Professional Career CHEMICAL 
Opportunities ENGINEERS 


Major oil company with plants located 


in Texas, Virginia Arkansas, and rocess 
Louisiana. Major Research and De- 
| Eirgineering 


velopment activities located in Texas 


City, Texas. Considerable expansion 


underway Heat 


CHEMICAL ENGINEERS Exchangers 
required for process design, process yr 4 Pressure Vessels 


development and technical service to 
refining and chemicals manufacture 
BS, MS, PhD, 0-10 yrs. experience 
Men with refinery or chemical 
AUTOMOTIVE RESEARCH opportunity plant experience who are 
for chemical engineers in new labo | familiar with process design 
ratories, Baltimore Maryland Study and estimating of heat exchang 
of fuel and lubricant performance in ers and fractionation columns 
automotive engines Responsible positions with an 
outstanding manutacturet 
Good salaries. Profit-sharing 
retirement plan. Allowance for 
moving to Southern California 
Send résumé to Send a summary of your expe 
Administrative Director rience and interests to F B “net. Gt 
Research & Development Dept Stratford. Head of Personnel 


AMERICAN OIL COMPANY C F BRAUN & CO, Alhambra, P.O. Box #1414 
Texas City, Texas California Charlotte, North Carolina 


SAFETY ENGINEER FOR EXPANDING RESEARCH ORGANIZATION 


Graduate engineer, age 25 to 30, preferably Chemical, to assist in de- 
veloping personnel safety and plant security programs in large research and 
engineering organization. Duties include broad responsibility for formulat- 
ing accident prevention policies; investigating and reporting accidents; 
checking and approving new construction projects; liaison with fire under- 
writers, affiliated companies, and government agencies. Opportunity for 
later work in other Employee Relations field. 

Excellent benefits program. Salary commensurate with training and 
experience. 

Write full details of education, experience, desired salary, availabil- 
ity date, and references. Inquiries will be handled promptly and confi- 
dentially. 

ESSO RESEARCH AND ENGINEERING COMPANY 
Esso Research Center Employee Relations-C 
P.O. Box 51 Linden, N. J. 
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) ( clanese's expanding aye 
thet € vi im 
mediate its brand 
new ta ters ely 
Cha tte t (ar na 
The sried assignments is 
| 
{ 
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| 
: 


CHEMISTS, 
CERAMIC ENGINEERS, or 
CHEMICAL ENGINEERS 

to develop inorganic high-temperature 
electrical insulating materials 


engineers preferably at the Ph.D. level, or 
equivalent in training and experience. 

Excellent employee benefits — hospitaliza- 
tion plan, medical insurance, life insurance, 
retirement benefits, tuition reimbursement 
plan for advanced studies 

Challenging problems are offered in a pro- 
location, suburban 


Westinghouse is actively engaged in research 
and development in the field of high-temper- 
ature stable inorganic electrical insulating 
materials capable of operation at more than 
600°C’. Additional openings exist for men 
with experience or interest in ceramics, ce- 
ramic cements, synthetic mica and asbestos, 


fessional atmosphere 
Pittsburgh, Pennsylvania. 


and inorganic polymers, chelates, et« 
Applicants should be graduate chemists or 


Address inquiries to: 
WESTINGHOUSE ELECTRIC CORPORATION 
Materials Engineering Department 

3. Stuart, Industrial Relations Supervisor 

East Pittsburgh, Pennsylvania 


Excellent Opportunity 
DESIGN, CONSTRUCTION AND 


CHEMICAL OR MECHANICAL ENGINEERS 
FOR DESIGN ENGINEERING AND CONSTRUCTION OF 
PETROLEUM RESEARCH PILOT PLANTS 


Engineers are needed to act as project engineers in a growing company in the field of 
process research. 

Work consists of translating process requirements into completed operating pilot plants and 
j| includes mechanical design, proper application of equipment, instrumentation, cost estimation, 
scheduling, materials procurement, field supervision of construction, initial operating shake-down, 
and new equipment development. 

Experience in any of the above fields is desired with the ability to direct the work of others 
and to deal with a professional research staff. Excellent opportunities for advancement. Salary 
commensurate with training and experience. 

Give full details of education, experience, desired salary, availability date and references. | 
All inquiries will be considered promptly and held confidential. | 


ESSO RESEARCH AND ENGINEERING COMPANY 
(Chief Technical Subsidiary—Standard Oil Company (New Jersey)) 
P. O. Box 51, Linden, N. J. 


Esso Research Center, Employee Relations—C 
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OR 


ery, petrochemical or 


and your family 


SAN FRANCISCO 


Offers immediate long range 
opportunities for 


ENGINEERS 
Chemical—Mechanical 


NEW YORK 


Process or project experience in refin 


chemical fields 


Liberal relocation allowances for 


Send resume to 


Industrial Relations Division 


BECHTEL 
Engineers and World-Wide Builders 
for Industry 


220 Bush Street 
SAN FRANCISCO 4, CALIF 


San Francisco and los Angeles 


you 


Manager of Employment & Placement 


Recruiting Offices in New York, Houston, 


Process 


Assignments in our Process 
Engineering Department for 
engineers with eight or more 
years of experience cover pro« 
ess design, selection of process 
ing steps, and economic evalua 
tion of processes. Other work 
may include market analysis, 
industrial surveys, and techni- 
cal assistance to sales. Send a 


summary of your experience 


and interests to F B Stratford 
Head of Personnel,C F BRAUN 
& CO, Alhambra, 


California 


AIR PRODUCTS 
10 YEAR GROWTH 


Air Products offers you the opportunity to advance professionally and 
financially in the fleld of low temperature processing The company 
the leader in the engineering, design, manufacture, and construction 
of oxygen plonts ond systems for the seporotion of goses such os 
Oxygen, Nitrogen, Carbon Monoside, Hydrogen, and other low 
boiling building blocks of the chemical industry We must expand the 
entire organization to meet the increasng demands of the steel 
metallurgical, and chemical industgies 
The following opportunities are available at Air Products 
@ PROCESS DESIGN: To apply thermodynamics, fluid flow, heat 
and mass transfer, distillation, absorption and adsorption to the 
commercial solution of complex gas separation problems 
@ ESTIMATING AND FCONOMIC EVALUATION: To study and 
evaluate the economics of proposed systems and to estimate the cost 
of complete plants 
@ PROJECT ENGINEERING: 'o coordinate the engineering, design 
and construction of complete plants 
@ MECHANICAL ENGINEERING: To design turbines, pumps, en 
gines and special machinery to. operate at extremely low tempere 
tures To coordinate the manufacture procurement, installation and 
operation of large compressors, drivers and other machinery for the 
processing of gases and liquids 
@ DESIGN ENGINEERING. Process equipment, pressure vessels 
piping, structural plant layout, electrical, instrumentation 


@ CONSTRUCTION ENGINEERS: Supervision, start up, end opere 


@ RESEARCH AND DEVELOPMENT: !o explore new horizons in 
processing and equipment desigr Analyt al, experimental, design 
pilot plants 

@ SALES ENGINEERING: To negotiate the sale of complete low 
temperature systems, for chemical, petroleum, metallurgical, indus 


trial and government requirements 


Openings enist for all levels of expernence Trammg and 
rotation are provided High salaries ore combined with a 
profit sharw g and bonus program Professional development 


encouraged growth is continually creating new managerial 
positions 
This well diversified company offers an unuvsval challenge for 
engineers who seek o pr fessional reer in the atmosphere of 
a dynamic, growing compony 

Write in confidence to learn more about our ¢ ompany 


B. H. VanDyke, Air Products, Inc, PO. Bos 538, Allentown, Pa 


Air Products 


INCORPORATED 


P.O. Box 538 Allentown, Penna., U.S.A. 
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DIRECTIONS FOR USE OF CLASSIFIED SECTION 


Advertisements in the Classified Section are payable in advance at 20¢ « word. with « 
minimum of four lines accepted. Box number counts as two words Advertisements average 
sbout six words « line Members of the American Institute of Chemical Engineers in good 
standing are allowed one siz-line Situation Wanted insertion (about 36 words) free of 
charge « year. Members may enter more than one insertion at half rates. Prospective 
employers and employees in using the Classified Section agree thet all communications 
will be acknowledged; the service is made available on that condition Boszed advertisements 
ere available at $17 « column inch. Size of type may be epecified by advertiser. Anewers 
to edvertisements should be addressed to the box number, Classified Section. Chemical 
Engineering Progress, 25 Weet 45th Street, New York 36. N Y Telephone: COlumbue 
$7330. Advertisements for this section should be in the editorial offices the {ith of 
the month preceding publication 
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CHEMICAL & MECHANICAL ENGINEERS 
| are offered opportunity to advance 
| _ professionally in diversified growth company 
| 
| 
| 
| 
| 
| 
O | 
4 


Scientists... 


Engineers 


Process 


A message from 
M. A. Schultz, 
Project Manager 


Assignments in our Process 
Engineering Department for 
engineers with three to six 


e years experience range from in- 

Westi n house tegrated refineries and chemical 

plants through all types of in- 

Commercial dividual process units. The 

work includes heat and mate- 

Atom ic Power rial balance, and computations 

for unit operations such as frac- 

are developing the first industry-owned, high-powered Test- ttonation end 

ing Reactor—the Westinghouse Test Reactor. It will enable private Send a summary of your expe 
industry and the government to test materials under conditions 

of high neutron flux, high temperature and high pressure | Stratford, Head of Personnel, 

“Here at CAPA, we are continually pioneering peacetime C F BRAUN & CO, Alhambra, 

atomic power projects. The Westinghouse ‘Testing Reactor is California. 
only one of many now under way. Sound interesting? Why not 


rience and interests to F B 


let us tell you more?” 


An Experienced, Young, Fast-Growing Team 


CAPA—Commercial Atomic Power Activity—is the most dy- ‘ 
new division at Westinghouse. We're “‘fluid,”” not fixed. 
Supervisory jobs open up fast 
Our growth curve is bound to be steep—as electric power de- Positions available for 


mand and atomic power production pyramid sharply. We're 


entirely commerctal—not dependent on government contracts. ENGINEERS 


Opportunities for advanced study at company expense. Get in 
‘AD (Chemical, Mechanical, Metallurgical, 
on the “industry of tomorrow” today—at Westinghouse CAPA, 
| Textile, Industrial, Instrument and Civil) 
and 


. for Physicista « Physical Chemists « Chemical 


Engineers « Mechanical Engineers «+ Electrical CHEMISTS 


Engineers Designers Metallurgists. 


Send résumé to (Organic, Physical Analytical—Instru- 
C. S. Southard, Westinghouse Commercial Atomic a and Wet Method, Textile Chem- 
ists 


Power, Box 355, Dept. 184, Pittsburgh 30, Penna, 
Write to Technical Personnel 


Department 


WESTINGHOUSE THe 
FIRST IN ATOMIC POWER CHEMSTRAND 


ENGINEER — Sixteen yeare’ | CORPORATION 


SITUATIONS WANTED Process design, evalua Decatur, Alabama 


tion in new products. Plant design, proj 


Members ect engineering in chemical plant con 
- struction Field supervision initial 
ENGINEER BA 1951 Bio operation Organics, heavy chemicals - 
Chemistry BS.ChI 1954 Texas Iwo Desire staff position or project engineer 
and one-half years’ teaching mechanical ing. Box 6.3 


theoretical development research plus 


engineering in American university abroad 


RESEARCH AND ENGINEERING DIRECTOR pees plant major petroleum company 
itizen of Lebanon. Bos $-3 Chemist Chemical Engineer Ph.D. -xperienced stored program computers 
Twenty five years academic and indus Thermodynamics operations research 
‘ “HE . NCO 74 : trial experience in research, process de fractionation, patents, publications. Need 
velopment engineering administration, midwest location. Present $12,600 salary 
ing work in eve diverse chemical fields. Presently em Box 11-3 
ninge, at home. Eastern location. Box ployed, seeking new position, expecting 
{ 6-3 $16,000 per year. Box 9-3 CHEMICAL ENGINEER-MANAGER Aue 
. 46. Impressive administrative record in 
> ductio d product « ‘ 
CHEMICAL ENGINEER--M.S. Age 40, mar TECHNICAL SUPERVISOR—Chief engineer come 
ried. Fifteen years responsible process or equivalent to organize or assume 
development and manufacture of plastica process development, complete plant de cost 
and intermediates. Creative and practical sign and project responsibilities, From 
Honorary societies. Present salary $10 research through construction. Eighteen eutcht de bi ay 
000 Prefer medium sized concern, of years’ industrial chemical engineering 
larger expanding into plastics field. Box background. Please outline situation. Box : e 
7 r 10.3 (Continued on page 152) 
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CHEMICAL ENGINEERS 


American Viscose Corporation, « chemical-process industry, has some permanent posi- 
tions open now for chemical engineers. To qualify you need « B.S. or MS. degree 
from a recognized institution, and, preferably, 3-5 years of experience in process 
development, product-improvement studies, or chemical engineering ‘trouble-shooting’ 
for manufacturing. 


The location is in suburban Philadelphia (Marcus Hook) at the Research and Develop- 
ment Division, or at one of our seven plants in Pennsylvania, West Virginie, and > 
Virginia. Che al 


These openings are technically challenging and offer good advance Mechanical 


| ment opportunities. Interested candidates are invited to submit 
\ résumés of personal data, educational history, and work experience to Petroleum 
lav c Personne! Recruitment Department W 
isco. AMERICAN VISCOSE CORPORATION 
1617 Pennsylvania Boulevard Assignments in our Chemical 
Philadelphia 3, Pennsytvanie | Engineering Department cover 


application of processes toa 


j 


wide variety of industrial 


plants, complete integrated re 


THE UNIVERSITY OF 
BRITISH COLUMBIA EXPERIENCED fineries and chemical processing 
DEPARTMENT OF ENGINEERS and CHEMISTS centers. The work includes co 
CHEMICAL ENGINEERING i ordinating of chemical engi- 
me Age no barrier neering, selection and design of 


position of Professor and Head of the 
Department of Chemical Engineering Jobs available for mechanical and process equipment and startup 


Applicant should preferably be « chemical engineers and chemists 
graduate in chenfical engineerihg who These permanent positions are in the 
has completed post graduate studies 
d 

et the level. Teaching on omy ane summary of your experience 
perience is desirable but it is equally Srganssa3ee eo were covers and interests to F B Stratford 
if not more important that the appli a wide range of activities from funda , ~ 
cant should have had several years’ mental studies to development work Head of Personnel, Ch BRAUN 
experience as director of research, de | on existing processes and products & CO, Alhambra, California 
as well as the development of new 


of completed plants. Send a 


sign engineer, or consultant 


chemical engineering classes 26 30 | is necessary in addition to creative 
per annum to Bachelors’ and Masters abilit d id 4 
degrees Head expected to expand 7 6 te succes 
present graduate school and research Attractive salary and benefits to- 
program Salary at top level of gether with excellent working and 
Canadian Universities living conditions are offered in «a 
Replies and requests for further smaller division of a stable industry DIAMOND ALKALI COMPANY 
information, which will be held in Applications confidential, send resume 
confidence, should be directed to: to J. C. Mauer, Research Laboratories Several permanent positions are 
Dean H. C. Gunning, | Division, National Dairy Products available in the Chlorinated Organics 
Faculty of Applied Science, Corporation, Oakdale, Long Island, Production and Works Engineering 
University of British Colunfbia, New York. Departments of our Houston, Texas 
| VANCOUVER 4, B. C. Canada 
- - Graduate Chemical Lagineere with 
yeers experience in chemical 


University enroliment ie 7600 products. A good basic knowledge 


plants 


hemical related hielde 


Position involves design of process 


impr ements and economi evalua 


Want to Write, Edit? tion, involving organic and inorguat 


Graduate Chemical or Mechanical 


chemical 
engineers 


BS-MS or PhD 


Experience not essential. However, 
special opportunities are available 
for engineers with up to 6 years ex- 
perience. Openings include pilot plant 
development, process design and 
process evaluation 


with approaimately 2.5 


eare experience process work ita 


perations and plant start-up Muet 
have initiative and ability to grow 
with an expanding organization 


Reporting significant devel- 
opments in the fast-moving | Salar ommensurate with expert 
once = ability Send complete 


world of chemical engineer- resume of education and experience 


ing can be a fascinating, 7 
if Sheldon Leva 


DIAMOND ALKALI COMPANY 
P.O. Box 686 


Pasadena, Texas 


would like to hear from you 
to discuss openings. | 
John Mallecker, Editor PETROLEUM 

New York, COlumbus 5-7330 OPERATIONS RESEARCH 


challenging oc tion. 
Salary commensurate with ability ong occupanon 


and experience you are a chemical engi- 


Submit resume of educction, experience neer who can write, CEP 


and salary requirements to 
Research & Development Department 


BARRETT DIVISION 
Allied Chemical & Dye Corp. 
Margaret & Bermuda Sts 
Philadelphia 37, Pa 


apphed mathe 


rc 


Chemical Sales Engineer experienced 
for field and laboratory work in acid 
proof construction, aciiproof masonry 
cements, process equipment and iin ngs Chemical Eaciaceriag Feculty 
on manutacturing qualifications Send résumé and recent 
photo to: Chairman, Chemical Engineer 
Salary open, location Philadelphia, send in and Chemistry Departments, Fenn 
full details to: Box No. 2:3 College, Cleveland 1|5,. Ohie 
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Attractive opening for 
st athemat tra erpe 
Operations Research ection of lead 
petroleur ynpany's Research and 
Deve ment Dept [dea locatior for 
wide liveraity f problems ncerned 
with a phases ! mpany operations 
benefits and excellent advance 
ment seiilities Location Philaded 
phia end résumé 
mx we 13 
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(Continued from page 150) 


OPERATIONS RESEARCH ANALYST.-Co- | CHEMICAL ENGINEER—Thirteen years’ in 
herent about objectives and methods dustrial experience in economic studies, 
Capable of organizing and conducting process design, raw material procure 
research in policy areas. Broad experi ment in petroleum refining and chemicals 
enee and beckground includes mathe Assignments include assistant to corpo 
matica, statiatice, equipment, rate officer, commercial development, etc 
oe. BS, ChE. MS., P.E. Age 36. Box Seeking position with growing concern 

Box 14-3 


SSS, 


OSS COCO CCC CCC CCC CC CCC CC CCC CCC 
THE RICHARDSON COMPANY 
RESINS PLASTICS RUBBER 


Richardson ie # medium sized company—a leading manufacturer of battery con- 
tainers industrial and decorative laminates molded plastics. Our young 
expanding Research and Development team is implementing diversification programs 
in the plastica products and processing industry. We would like to discuss with 
you the opportunities of growing with us in these interesting fields 


@ PROCESS DEVELOPMENT ENGINEERS 


Chemical engineers to conduct laboratory, pilot plant and plant scale 
development programs. Positions available involve product and process 
development and process design and economics 


@ COMMERCIAL DEVELOPMENT ENGINEERS 


Chemical engineers experienced in the commercial phases of the plastics or 
related chemical industries. Responsible positions involving market research 
and new product development of resins and molded products 


Laboratory located in a western suburb of Chicago surrounded by desirable resi- 
dential area. Resume should include education, experience, military status and 
professional references 


Vice President, Industrial Relations 
THE RICHARDSON COMPANY 
Melrose Park, Illinois 


CHEMICAL ENGINEERS 
PROCESS ENGINEERING 


Young men with advanced degrees in chemical engineering 
or at least three years’ experience in process design of oil refining 
or chemical manufacturing facilities. Opportunities directly con- 
cerned with evaluation of research projects in the petroleum and 
chemical fields and design of new process units for Shell Oil 
Company and Shell Chemical Corporation. Located in the 
San Francisco Bay Area. Write giving education, experience, and 
personal history to Employment Supervisor. 


SHELL DEVELOPMENT COMPANY 
EMERYVILLE 8, CALIFORNIA 


CHEMICAL ENGINEER Over thirty years 
varied industrial and consulting experi 
ence, much of it international in char 
acter, seek professorship allowing limited 
consulting practice. Available Fall 1957 
or Spring 1958 Any USA. Ilecation 
acceptable. Box 16-3 


CHEMICAL ENGINEERPhD. Ten years 


responsible experience process develop 
ment, development production liaison, and 
plant start-ups Publications and hon 
oraries. Desire responsible position with 


definite opportunity for advancement to 
administrative or management level. Box 
17-3 


PROJECT ENGINEER M.S Ch.E nine 


years experience. Plant, process, equip 
ment design and specification. Economix 
evaluations, purchase and contract nego 
tiations, supervision of construction and 
technical personnel Present project re 
sponsibility exceeds $1,000,000 annually 
Desire supervisory position in engineering 
or production. Box 18-3 


CONSULTING CHEMICAL ENGINEER avail 


able on contract basis for economic 
analyses, engineering studies, process de 
sign, and start-up assistance for petro 
leum and chemical plants. Sixteen years 
theoretical and practical experience in 
distillation, absorption, extraction, heat 
transfer thermodynamice instrumenta 


tion, industrial water treating, et« Box 
19-3 
Nonmember 

CHEMICAL ENGINEER..B.S. 1944, honors 
P.E. Eleven years’ experience (organic) 
pilot plant, engineering and design, pro« 
ess engineering, production. Seek oppor 
tunity in production or process engineer 
ing supervision. Midwest. Box 15-3 


Process Engineer 


IF you are growth-minded 
IF you have a solid background in 
practical chemical engineering 
IF you are under 32 
IF you are interested in being 
on the team of 4 progressive 
and expanding chemical! 
manufacturing company 
Please Cortact 
Mr. Donaic A. Bender, Plant Manager 
The Carwin Company 
North Haven, Connecticut 


obtained. Frequent travel to different refinery locations. 


experience 


Esso Research Center 
Employee Relations-C 


P.O. Box 5! 


ESSO ENGINEERING EXPANSION 


Chemical engineer needed for expanding plant scale 
newly developed petroleum and petrochemical process equipment. 

Work involves establishing incentives for commercial tests, planning pro- 
gram, directing test work in the field, and interpreting significance of data 


NEEDS 


research program on 


Job requires sound knowledge of chemical engineering principles and 
ability to deal with practical plant problems. Prefer man with one to five years 


Give full details of education, experience, desired salary, availability date 
and references. All inquiries will be considered promptly and held confidential. 


ESSO RESEARCH AND ENGINEERING COMPANY 
(Chief Technical Subsidiary-Standerd Oil Company (New Jersey)) 


linden, N J 
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creative opportunities in 
ATOMIC POWER 


This scale model of the reactor for the atomic power station at 
Shippingport, Pennsylvania, is being checked by P. A. Halpine, 
Manager of the Reactor Vessel Design for this project. No small 
experiment, the Shippingport Station, to be operated by Duquesne 
Light Company, will be the nation’s first full-scale atomic power 
generator and will be capable of producing a minimum of 60,000 
kilowatts of electric power. In addition, this plant, which is being 
developed by the Westinghouse Bettis Plant for the Atomic Energy 
Commission, will provide essential data for the design and opera- 
tion of future atomic power plants 

The great progress to date typified by the USS Nautilus, must 
be continued by creative engineers who enjoy the challenge of 
new technical advancement. For instance, ways must be found 
to handle high steady state pressures accompanied by severe 


thermal and mechanical shock. 


Engineers are needed to solve unusual thermal and stress 
problems in development work, particularly in reactor design and 
the development of power plant auxiliaries. Extensive theoretical 
and experimental investigations into heat transfer under steady 
state and transient conditions are necessary to determine reactor 
design parameters. Atomic ex- 
perience is not a prerequisite. 

Bettis Plant, located in 
Pittsburgh's South Hills, is ad- 
jacent to comfortable suburban 
living as well as convenient to 
one of the nation’s most pro- 
gressive cities where educa- 
tional opportunities for ad- 
vanced study are exceptional. 

If you are interested in work- 
ing in the expanding field of 
atomic power, write for the 
brochure, ““Tomorrow’s Oppor- 
tunity Today.’ Address Mr. 
A. M. Johnston, Westinghouse 
Bettis Plant, Dept. A-129, P.O. 
Box 1468, Pittsburgh 30, Pa. 


BETTIS PLANT 
Westinghouse 


P.O. BOX 1468, PITTSBURGH 30, PENNSYLVANIA 
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STEAM JET 
EJECTORS 
CONDENSERS 
VACUUM 
~EQUIPMEN 


tHe JET-VAC corp. 
POND STREET 
WALTHAM, MASS. 


SIMPLYTROL 
INDICATING PYROMETERS 


Twenty-one ranges for temperatures 
from —400' F. to -+- 3000” F. 
Accuracy 2% of full scale. 


Prices 
from 
$20.25 te 
$51.65 


Medel 451; 
clear 
plastic case, 
0 F,, 
with 
mirror 
scale. 


6 other 
sizes and 
cave styles. 


Medium resistance (4 ohms per millivolt) ther- 
mocouple millivoltmeter 
junction and copper error 

Available with 1% accuracy. Can be thermistor 


compensated for ambient changes. Some styles | 


supplied with mirror scales 
Delivery: Many models in stock. Others, allow 
4-5 weeks. 
Ask for 40-page catalog 4-8 which shows indi- 
cating and controlling pyrometers 
Assembly Products, Inc., Chesterland 75, Ohio 
Phone (Cleveland, O.) HAmilton 3.4436 
(West Coast: P. O. Box XX Palm Springs 75 
California. Phone DHS 43133 or 4.2453 
Los Angeles: 2336 Mardina St., W. Covina, 
California. Phone EDgewood 99-2670.) 
BOOTH 3916, SHOW 
March 18-21, Coliseum, N.Y.C. 


Compensated for cold | 


the chemical engineer in 


MARKETING 


(Continued from page 146) 


Haveg Industries appoints John B. 
Mackenzie, Jr., as assistant general 
sales manager 


members of the 
petrochemical sales depart 
ment of Universal Oil Products Co. 
are Raymond A. Erickson, Robert 
A. Moody, and William M. Swanson. 


Newly-appointed 
process 


Monsanto's Organic Chemicals Divi- 
several 
sales personnel. These changes include 
J. Paul Ekberg, Jr., to Los Angeles 
manager ; 
Louis as manager of 


sion announces 


as district sales 
Hutchison to St 
intermediate chemicals 
as assistant district sales manager 


Changes are effective March 18, 1957. 


Robert Potter becomes. New Eng 
land sales manager for the Alloy Tube 
Division of the Carpenter Steel Co., 


Union, N. J. 


Necrology 


William P. Burton, 39, 
supervisor, M. W. Kellogg Co 


Richard M. Wick, 53, research en 
gineer, Bethlehem Steel Co 

A. N. Parrett, 60, 
Rayonier, Ine 


vice president, 


A. Clarence Dees, 43, Research & 
Development Department, Deep Rock 
Corp 

David A. senior in 


engineering, 


Berman, 20, 
chemical University of 


Maryland 


transfers of | 


Jack C. | 


sales ; and 
Ernest S. Robson, Jr., to New York 


research | 


Abbe, inc., Paul O. 

Ace Gloss Incorporated 
Adams Company, Inc., R. P. 
Adsco Industries, Inc 
Aldrich Pump Co., The 
Allis-Chalmers 

Alsop Engineering Corp. 
American Agile Corp. 
American Instrument Co. 
Amersil Co., Inc. 

Annin Div. of the Annin Corp. 
Armstrong Co.. Richard M. 
Artisan Metal Products, Inc. 
Assembly Products, Inc. 
Ayerst Laboratories 


Babbitt Steam Specialty Co 

Babcock & Wilcox Co. 

Badger Mfg. Co. 

Barco Manufacturing Co. 

Beckman, Inc., Arnold O 

Bin-Dicator Co., The 

Black, Sivalls & Bryson, Inc., Controls Div. 
Blaw-Knox Company, Chemical Plants Div 
Bowen Engineering, Inc. 


Cambridge Wire Cloth Co 

Carbide & Carbon Chemicals Co. Div. of 
Union Carbide & Carbon Corp. ...Cover 2 

Carboline Company 

Catalytic Construction Co 

Chempump Corporation 

Chemstrand Corporation, The 

Cooper Alloy Corp 

Cooper-Bessemer Corp. 

Crane Company 

Croll-Reynolds Co., Inc. 

Crosby Valve & Gage Co 

Crucible Steel Co. of America 


Davis Engineering Corp. .. vTT 
Davis Sons’ Mill Machinery Co., H. C. 
Davison Chemical Co. sen 
Dean Thermo-Pane! Coil Div 

Doerr Glass Co. 

Dow Chemical Co. 

Dow Corning Corporation 
Downingtown Iron Works, Inc. . 
Doyle & Roth Mfg. Co., Inc. . 


Eastern Industries, Inc. 
Eco Engineering Co. 
Eimco Corporation 
Elliott Company 


Fairbanks, Morse & Co 
Falls Industries, Inc. 
Firestone Plastics Co 
Fischer & Porter Co. 

Fluor ltd., The 
Foster t.gi cering Co. 
Foxboro Company, The 
Frederick tron & Steel, Inc. 


WEIGH IT 
AUTOMATICALLY 


Single Weighing Units 
Fully Programmed installations 


Our standard components minimize costs 
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OF ADVERTISERS 


Page 

General American Transportation Corp 

Louisville Drying Machinery Unit 
Girdler Company, The 

Catalyst Dept 

Gas Processes Dept 
Glengarry Processes, Inc 
Gordon Co., Claud §$ 
Goslin-Birmingham Mfg. Co., Inc 
Graham Manufacturing Co., Inc 
Gump Co., B. F 


Harshaw Chemical Co. 
Hilliard Corp., The 


IMinois Water Treatment Co 
Industrial Filter & Pump Mfg. Co 
Ingersoll-Rand 

International Nickel Co., Inc 


Jet Propulsion Laboratory 

Jet-Vac Corp., The 

Kates Co, W. A 

Kemp Mfg. Co., C. M 

Koven Fabricators, Inc 

Lapp Insulator Co., Inc 

Lawrence Pump inc 

Limitorque Corp 

Linde Air Products Co., Div. of Union Car 
bide & Carbon Corp 

Louisville Drying Machinery Unit, General 
American Transportation Corp 51 


Manning & Lewis Engineering Co 120 
Marley Co., The 32 
Metals Disintegrating Co 26 
Milton Roy Company Cover 3 
Mixing Equipment Co., Inc. Cover 4 
Monsanto Chemical Company 46 


National Carbon Co., A Div. of Union 
Carbide & Carbon Corp 63 
National Engineering Co 57 
Niagara Blower Co 131 
Newark Wire Cloth Co 16 
Norwalk Co., Inc. 145 


Peerless Pump Div 45 
Permutit Co., The 123 
Pfaudier Co., The 121 
Philadelphia Gear Works, Inc 31 
Plant Layouts, Inc 140 
Powell Co., The William 59 
Process Filters, Inc 7) 
Proctor & Schwartz, Inc 42 
Protectoseal Company, The 89 
Pulverizing Machinery Div., Metals Dis 
integrating Co., Inc 26 


Ranney Method Water Supplies, inc 144 
Reinhold Publishing Corp. 24-25 
Republic Flow Meters Co 113 
Ronald Press Company 155 
Roots-Connersville Blower Div. of Dresser 
Industries, Inc 23 
Ross Heat Exchanger Div 99 


Sargent’s Sons Corp., C. G 78 
Schutte & Keerting Co , 141 
Sharples Corp., The 68 
Shriver & Co., Inc., T 126 
Simpson Mix-Muller Div 57 
Sparkler Mfg. Co 118 
Sperry & Co., D. R 132 
Spindler & Sons, Inc., August 15 
Spray Engineering Co 106 
Spraying Systems Co . 45 
Stephens-Adamson Mfg. Co., Engineering 

Div 33 
Struthers Wells Corporation 56 
Sun Shipbuilding & Dry Dock Co 101 
Superior Tube Co., General Mill Div 6) 


Thermal American Fused Quartz Co., Inc. 134 


Union Carbide & Corbon Corp 
Linde Air Prods. Co 
National Carbon Co 

U. S. Electrical Motors, Inc 


United States Gasket Co 

U. S. Industrial Chemicals Co 

U. S. Stonewore 

Vanton Pump & Equipment Corp. Div. of 
Cooper Alloy Corp 

Vapor Recovery Systems Co 

Virginia Geor & Machine Works 

Vulean-Cincinnati, inc 

Wallace & Tiernan, Inc 

Watchemoket Opticol Co., Inc 

Wendnagel & Co., Inc 

Whitlock Mfg. Co., The 

Wilmad Glass Company, Inc 

Worthington Corporation 


York Co., Inc., Otto H 


C.E.P. Advertising Offices 


New York 36—Lansing T. Dupree, Adv. Mgr. 
John M. Gaede, Asst. Adv. Mgr.; Paul A 
Jolcuvar, Dist. Mgr.; Donald J. Stroop, Dist 
Mgr.; Hale H. Carey, Dist. Mgr.; 25 W. 45th 
St., Columbus 5.7330 

Chicago 11—Richard R. Quinn, Dist. Mgr., 612 
North Michigan Ave., Room 507, Superior 
7.0385 

Cleveland 15-—-Eugene B. Pritchard, Dist. Mgr 
1836 Euclid Ave., Superior 1-3315 

Pasadena |, Calif.Richard P. McKey, Dist 
Mgr., 465 East Union St., Ryan 1.8779 

Dallas 28-—-Richard E. Hoierman, Dist. Mgr., 
2831 El Capitan Drive, Davis 7.3630 

Birmingham 8&8, Ala.fred W. Smith, Dist 
Mgr., 1212 41st St., B.H., 57-6806 


—Top Technical Guides: 


Essentials of 
Quantitative Analysis 
An Introduction to the 
Basic Unit Operations 


A. A. Benepert: Picnier A valu 
laboratory and reference manus 


| 5 tables: 
Electrolytic Manganese 
and Its Alloys 


Up to-date 
Book fu 


8 
manganese 


magnesium 


TITANIUM 
Chemistry, and Technology 


Allround, exhaueti 


Its Occurrence, 


Order books from 


THE RONALD PRESS COMPANY 
1S Gest 2608 Street, Mew York 16 


WHEN YOUR PROBLEM IS 


PIPE COILS 


you can usually save much money 
and be assured of better performance, 
greater economy, and higher efficiency 
by using the 


PRAM. 

ov Jol 

COU 
whict actua av 
It TAKES THE PLAC! 
hve he 


VALUABLE BULLETINS 
Wit the 


Bull. 355 52-pp. of technical data 
|} Bull. 257. Design and price inform 
Backed by 20 Years of Panel Coil 
Manufacturing 
DEAN THERMO -PANEL CO! DIVISION 
DEAN PRODUCTS, INC. 615 Fronklin ave 
BROOKLYN 38, N. Y. fel Storing 9400 


DAVIS- 
Built 
Precision 


100 Ibs. to 8,000 Ibs. 
per Batch! 


Gives 100% uniform mix in minutes— 
Dry Powders, chemicals, pharmaceuticals 
vitamins, dry and molasses feeds, self 
rising flour and meal, cold shortening, 
fertilizers, insecticides. Abolishes guess 
work and downtime. Modestly priced 


Write for literature 
H. C. DAVIS SON 


Box C-185 
Bonner Springs, Kenses 
Established 18694 
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United Engineering Center is official now It 
is the new name for the joint home of the engi 
neering societies . . . The Real Estate Com 


mittee of the United Engineering Trustees is 
investigating sites in New York City owing to 
the excessive cost of remodeling the old Engi 
neering Building, which in any case would not 
result in the kind of engineering home that will 
serve the best interests of all. ... C. E. Davies, 
Secretary ol the American Society of Mechanical 
Engineers, has been appointed by U.E.T. as 
coordinator of the new building . . . Davies will 
retire as A.S.M.E. Secretary at the end of 1957 
but will continue to coordinate the requirements 
of the various societies in the new building after 
his retirement ... The campaign for funds got 
underway early when Joe Lawrence & Tom 
Jackson, chairman & vice-chairman of the New 
York Section of A.LCh.E., presented President 
Barrett of U.E.T. & W. F. Thompson, Chairman 
of the U.E.T. Real Estate Committee, with a 
check for $500, a gift from the Local Section . . 
This represented the first contribution to U.E.T. 
for the new building &, as Barrett and Thomp 
son commented, about 20,000 such checks are 
going to be needed before the dream is fulfilled 
There will be four different campaigns . 
a campaign to industry and foundations, a drive 
by each society to individual members, an appea! 
for gifts from individuals, & a special approach 
to New York City civic interests An exten 
sive brochure describing the advantages of an 
engineering building to the engineers of the 
United States is now being prepared. Career 
Guidance by Local Sections is a growing activity 
. As an example of typical local section work 
in this area, the New Jersey Section of the 
A.LCh.E. has a Guidance Committee under the 
direction of Ralph Cohen of Hoffmann LaRoche, 
& already some forty-four schools this year have 
had visiting speakers from the New Jersey Sec 
tion of A.LCh.E. & other local engineering 
groups talking to the students on the advantages 
of an engineering careet This work ts 
planned in conjunction with an E.C.P.D. com 
mittee & the willingness of local engineers to 
speak to students is advertised in a brochure 
sent to career counselors at the various high 
schools in New Jersey with full instructions on 
how such speakers may be obtained. .. . If any 
member knows of similar programs in other 
local areas, will he please drop a line to the 
Secretary's office. Nominating Committee chair 
man this year is Past President Walter Whitman 
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Of Ch. E. 


of M.LT. ... For Local Sections and friends 
of possible candidates considering action by peti- 
tion, here is this year’s schedule . . . the Constitu 


tion requires that the nominating ballot be 
received no later than nine weeks prior to 
an Annual Meeting .. . a special Council By-law 
asks that the Nominating Committee bring in 
its selections at least 20 weeks before the Annual 
Meeting so that the candidates may be presented 
to the Members early via C.E.P... . it is hoped 
that candidates will be publicized in the August 
issue .. . earlier if possible . . . so the timetable 
is as follows . . . Nominating Committee selec 
tions to be finished by the week of July 14 
candidates to appear in the August issue of 
CEP... . the first week of October the latest 
possible date for candidates’ names to be sub 
mitted by petition. Should any such petition be 
in the offing, the section members responsible 
are urged to try to get candidates’ biographical 
data, picture, etc., into A.I.Ch.E. headquarters 
no later than July 15 to ensure publication in 
CEP. Student Chapter Counselors: University 
of Texas, R. S. Schechter . . . Villanova Univer- 
sity, H. H. Yuen. Admissions Policy recently 
was reaffirmed by Council & ought to be spread 
here informally before the membership 
Council has asked that the Admissions Com 
mittee consider as broad fields for the practice of 
chemical engineering (provided the applicant for 
membership in A.1-Ch.E. is using his chemical en 
gineering training and its principles in these 
areas) .. . education, research, development, de 
sign, patent prosecution, economic appraisals, 
sales, contracting, construction, operation, main 
tenance, and management . . . Heretofore these 
had been considered on a more or less informal 
basis as chemical engineering fields by the Admis 
sions Committee but now Council has made it 
official... Another important change is the rein 
terpretation of the qualifications needed by a man 
who has studied chemical engineering in an un 
recognized school . . . Previously Member grade 
required that a graduate from such a school have 
ten years of experience and five years in respon 
sible charge ... This term has now been reduced 
by Council, at the suggestion of the Admissions 
Committee, so that a graduate with a degree in 
chemical engineering from nonaccredited 
school may obtain Membership in A.L.Ch.E. with 
six years of experience and four years in respon- 
sible charge ... This is the same as the require- 
ments for graduates in chemistry and the other 
engineering fields. 


F.J.V.A. 
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Controlled Volume Pumps hold 
critical material balances 


Provide precise control 
of distillation columns 


You can step up the efficiency of complex distilla 


tion processes with Milton Roy Controlled Volume 


Pumps. These pumps make possible extremely close 
control of chemical feed rates and rates at which 
distillates are withdrawn from the still. With precise 
control of feed and distillate rates comes the fine 
balance of chemical materials which is essential t« 


ultimate product quality. 


Accurate in delivery within 1‘,, Milton Roy 
Controlled Volume Pumps serve equally well as 
flow controllers, ratio controllers, or final contro! 
elements. They're available in simplex, duplex, and 
multiple liquid end types. Capacities from 3 milli 
liters per hour to 45 gpm. Pressures to 50,000 psi 


Why not investigate these prurip for chemical 
metering in your own plant? Upgraded product 
quality, reduced chemical cost iVINgZS In Operating 
and maintenance expense are certain result 
Milton Roy Company, Manufacturing Engines 


1300 Kast Mermaid Lane, Philadelphia Va 


Write today for appli ition data on Controlled 
Volume Pump in Proce Inatrumentation 


Bulletin 1255 


[ | | V ontre rate 
| ale Chemtu Perry, Ohio 
Lek reacting of chemwa in stowhiometric amounts 
14 
| [ ] 
¥ 
| | 
milte Oy 
CONTROLLED VOLUME 
oe event ve the 


from now. 


An out-of-line shaft on a mechanical mixer 
can be bad for your process, in more ways 
than one. 

A shaft that bends or breaks may not 
cost much to replace—but can cost plenty 
in downtime. Even a slight misalignment 
in the shaft can set up stresses leading to 
shaft breakdown. And an off-true shaft 
makes it impossible to operate a stuffing 
box or rotary mechanical seal efliciently. 


Importance of straightness 
That's why every LigurNnin Mixer shaft 
must pass the test shown above, so it will 
run true when it gets into your tank 
The shaft straightness you get when you 
specify LiGHTNIN Mixers means several 
important economies. 


SHAFT STRAIGHTENER This 50-ton press straight 
ens a LIGHTNIN Mixer shaft to tolerances as fine as 
.002” —so it will be running true 10 or 20 years 


How to prevent shatt tailure when you mix fluids mechanically 


lor example, you can use two different 
metals in the same two-piece rigidly 
coupled shaft: corrosion-resistant alloy in 
the tank, plain steel above the splash line 
This two-piece construction has many 
other advantages; it's possible only be 
cause of the most careful straightening and 
machining 


Know what shaft will do 
You can draw on a wealth of cost-cutting 
shaft application data, too, when you mix 
with LiGHtNnins. What's the most econom 
ical shaft diameter that lets you skip the 
upkeep of a submerged steady bearing in 
the tank bottom?’ How can you avoid pay 
ing for excessive “safety factor” in an over 
hung shaft that must run smoothly during 


MIXCO fluid mixing specialists 


FOR LATEST MIXING INFORMATION and full description of LIGHTNIN Mixers, 


send for these helpful bulletins: 

(_] 8-102 Top or bottom en 
tering; turbine, paddle, and 25 HP 
propeller types: | to 500 HP 

O B-103 Top entering; pro- 
peller types: ‘4 to 3 HP 

8-108 Portable: Ye to 3 HP 


8-104 Side entering: 1 to B-11! 


8-112 Laboratory and 


Quick-change ro 


small-batch production types 


8-109 Conder 


showing all types 


tary mechanical seal for 
pre re and vacuum mining 
ed catalog } 8 7 Data sheet for figur- 


ng mixer requirements 


Check, clip, and mail with your name, title, company address to 


MIXING EQUIPMENT Co., Inc., 199-c Mt. Read Bivd., Rochester 11, N.Y. 


In Canada: Greey Mixing Equipment, Ltd., Toronto 10, Ont 


draw-off? We can give you the right 
answers, quickly and without guessing — 
based on thousands of test runs in a 
uniquely equipped fluid mixing laboratory 

This extra care in shaft design and appli- 
cation ts just one example of a way of think- 
me that goes to work for you when you 
unload a fluid mixing problem on a spe- 
cialist engineering firm like Mixco. 

It's one more reason why you get surer, 
more efhcient fluid mixing —better process 
results when you specify LiGurNnin 
Mixers 

For quick, competent help on fluid mix- 
ing Operation, call your LiGHrnin 
representative. He's listed in Chemical 
Engineering Catalog. Or write us direct. 


SHAFT DEFLECTION TEST records the play of fluid 
forces on UGHTNIN Mixer impeller and shaft. Data 
permit accurate prediction of shaft critical speeds, 
and most economical shaft selection for a given 
mixing job 
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